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W* say without any fear of contradiction that not rightly evaluate the public interest im a certain 





the continued high prices of Government document, they will produce a small number at a high 
publications are standing directly in the path price, and the probabilities are that they will have to 
of the development of scientific discovery and research, throw away some of those. The larger the number 
are preventing the expansion of trade, and are obstruct- printed the lower the price per paper with a readier sale. 
ing the movement for securing better working conditions We know that this is all very elementary, but it seems to 
for, and the greater safety of, those who are engaged in be important to emphasise the fact that some very simple 
factories and workshops, railways, mines, and so forth. circumstances are limiting the circulation of informa- 
it is not our intention to discuss here why the selling tion prepared at great expense by Government officials 
prices of such productions are high—it is for experts for the benefit of the nation at large. 
and others directly associated with the printing and We are aware that a certain amount of information 
publishing trades to go into-that important matter, and is prepared and printed which is of a quite specialised 
we believe that they have done so exhaustively. Govern- description, and can only appeal to a limited circle at 
went printing factories may be a costly luxury, neces- once, being shelved for reference rather than immedi- 
siry under some conditions, but unnecessary now—and ately read; it is probably none the less essential for 
putting the work out to competitive tender might these reasons. But there is a great deal of other ma- 
reduce the eost—but that, as we say, is for other advisers terial which is prepared by men who exist as Govern- 
to deal with. But the effect of the price charged to the ment officials for no other purpose than to investigate 
public is unquestionably a matter which comes within questions relating to industrial operations and the 
our provinee, and it should concern everybody. safety and general well-being of the workers; to report 
The priee eharged necessarily affects the circulation, on the course of trade in various oversea countries and 


or the number to be printed. If those responsible do indicate the prospects for manufacturers whose opera- 
(41) 
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tions provide employment for millions of workers in 
the United Kingdom; or to record for the information 
of those concerned with scientific, educational, and cog- 
nate affairs what is of value to them and may enable 
them, as a result of the dissemination of their know- 
ledge, to add to others’ achievements. 

We wish to deal with this subject in a very practical 


way. Pages might be filled with a disquisition on the 
benefits accruing from a freer circulation of scientific 
information from this country throughout the world ; 
there were important reports prepared on the subject 
during the war when everybody was out to set something 
right, and some were out to set everything right. The 
world was supposed to be ignorant of British scientific 
achievement, the blame was duly allotted, and about 
the only thing that happened was an increase in the 
charges for postal transmission! Nowadays it is the 
people of these islands who are kept in ignorance, 
because under present-day conditions they will not or 
cannot pay the high prices charged for complete 
documents. 

About nine years ago one of the finest industrial re- 
ports issued in this country was the annual statement 
of the chief and sub-inspectors of Factories and Work- 
shops. ‘That bulky blue book cost little more than a 
shilling, and it was full of information which any 
student of factory life could pore over with delight and 
instruction for many days. It enlightened the reader 
regarding efforts which were being made in some works 
to render life more bearable for men, women, and chil- 
dren; it revealed, too, the abominable conditions of 
life in other workshops, workrooms, basements, &c., 
and indicated the official measures that had been taken 
to secure improvements by means of warnings, prose- 
cutions, and so forth, and suggested other and new 
means for securing that working conditions should 
improve simultaneously with the progress of civilisa- 
tion. If this Blue Book were produced on the same 
scale to-day the charge to the public would be many 
times what it used to be. 

Again, one of our contributors required a report on 
Trade Marks for the purpose of an article. The sum 
of over 30s. had to be paid for it, as compared with 
about three or four shillings for a somewhat similar 
document some years before. It will probably be news 
to our readers that many of the documents that we 
quote from in our pages are issued by public depart- 
ments for the public information, but we have to pur- 
chase our own copies in order to be able to give this 
information the fuller publicity that it cannot secure 
under the official methods of distribution. 


A point of considerable electrical interest was 
raised in our last issue. We have quoted at 
considerable length during the last ‘two months 


from the reports of Mines Inspectors. The elec- 
trical matter that we have published was extracted from 
reports of considerable dimensions because the causes of 
electrical accidents in mines should be carefully exam- 
ined by all interested in electrical equipment and work- 
ing in our collieries. The discussion that has arisen 
in our ‘‘ Correspondence ’’ column shows that the wider 
the publicity that such reports can receive, the rhore 
general will be the acquaintance with the technical and 
operative requirements in order that accidents may be 
avoided. Our correspondent called for the selection 
of certain parts of these reports for separate publica- 
tion for the use of those directly interested in them, 
but who did not want to buy the complete reports. The 
suggestion that we should do this sort of thing cannot 
be carried out, we fear, for the reports are the property 
of H.M. Stationery Office. All we can do is to give 
reasonably detailed extracts in our pages, but the idea 
that sectional pamphlets should be issued is a good one, 
especially coming at a time when complete documents 
are prohibitively costly. After all, the Government 
Stationery and Printing services are not in existence 
merely to print and offer certain things for sale. Those 
responsible ought to be able to judge the value of ma- 
terial to the public and to vary their production plans 
vecordingly. 

This brings ws to another part of the general question 





— 





of officially published documents of industrial an) 
scientific interest, namely, that of their distribution, 
While it is important for the above-stated reasons that 
the prices of such reports and documents should be such 
as to ensure ready purchase by those likely to be inter. 
ested in them, it is essential that there should be 4 
generous and enterprising policy in their distributioy 
among organisations, institutions, and individuals who 
from their specialised connection with scientific and 
industrial research and application should be furnished 
with copies free of charge. We are in complete agree. 
ment with our contemporary, Nature, which dealt with 
this subject in its leading article of December 29th, 
The writer mentions the generous and even lavish free 
distribution of scientific publications carried out by 
(rovernment Departments of the United States of 
America, and adds, ‘‘one is tempted to speculate 
whether the activity and originality of research now 
apparent there may not be due in part to this sustained 
appeal to the scientific mind.’’ On this side quite a 
different policy is pursued, and as an indication of the 
position taken up, we may say that all that even the 
Technical Press (ourselves, for example) is provided with 
is an official list every few days of new publications 
that are on sale so that we may know which to buy for 
the purpose of acquainting our readers with the nature 
of their contents. We gladly admit that there are 
notable exceptions, such as reports issued by the Depart- 
ment of Overseas Trade (and the Ministry of Trans- 
port) by, we believe, the desire of that Department 
which recognises that its representatives prepare re- 
ports on trade for the benefit of trade readers and not 
merely to lie in bundles at the Stationery Office. 

According to Nature, even the meagre distribution 
of scientific literature by H.M. Government already in 
Leing is to be curtailed, and it rightly protests against 
this false notion of economy. It contrasts the former 
policy of freely circulating agricultural pamphlets, 
which we all doubtless remember, with the present diffi- 
culties which are placed in the way of the applicant for 
such. It further complains that some annual reports 
have shrunk from their former bulky proportions to dry 
skeletons; that scientific societies no longer receive 
copies of research publications in exchange for thei 
own publications; that even the number of copies of a 
record of scientific work supplied to the author thereof 
is to be reduced to a ridiculous extent; and soon. In- 
deed, the position is most retrograde—almost hopeless 
as it appears to us. 

The tendency of all this cheeseparing policy will lhe 
as Nature ‘Government researches will 
continue to be made, and the results laboriously gained 
by trained and expert workers will be printed at vei 
considerable cost—and then consigned to oblivion n 
the cold storage chambers of H.M. Stationery Office « 
some other department.’’ The whole attitude is ‘‘ base: 
upon a narrow idea of the importance of the spread of 
scientific knowledge—even upon a mistaken comput: 
tion of the pecuniary value of sciente.’’ 

Summing up the points advanced, there should | 
a strong efiort made by those specially concerned wit 
such matters to reduce the cost of official publications 
so as to bring them within reach of everybody inte) 
ested, and there should be a sweeping change made i: 
either the policy of the Government or the official depart- 
mental attitude, or both, regarding the distribution of 
such papers and books. 

Are we to allow discoveries made at great cost oi 
brain power in the works, the college, the study, and i 
the laboratory by scientific and other original thinke: 
and experimenters, or information and data collected by 
students of industrial working conditions, or by com- 
pilers of statistical information regarding the course of 
trade at Home and overseas, to yield only a small 
fraction of their potential public advantage because of 
a little-minded attitude or of a mistaken 
economy ? 

Knowledge as seed in the right soil will vield its 
hundredfold. Withhold it and we may rob the human 
race of its birthright. Heaven send us legislators with 
practical scientific wisdom—whoever they may be! 


observes : 


kind of 





The E 


to ee 
opin { 
cally : 
by the 
in the 
invol\ 
from 
vide 1 
tion 

custol 
out 0 
point 
plays 
desir 
tions 
lish 
raisi! 
tion 

tricil 
be p 
whic 
upor 
agal 
fron 
the 

state 
sinc 
futu 





1924, 


— 


ial and 
ibution. 
ons thar 
be such 
1e inter. 
ld be a 
‘ibutioy 
als why 
ific and 
Tnished 
3 agree- 
ult with 
r 29th. 
ish free 
out by 
ates of 
ecu late 
ch now 
stained 
quite a 
. of the 
ren the 
ed with 
cations 
uy for 
nature 
re are 
Jepart- 
Trans- 
rtment 
ire re- 


nd not 


bution 
ady in 
gainst 
former 
phlets, 
t diffi- 
nt for 
eports 
to dry 
ecelve 
their 
s of a 
hereof 
. In- 
peless 


ill he 
will 
ained 
vel 
mm iin 
ice « 
base:l 
ad of 
puti 


lid 1 

wit!) 
tions 
nte) 

Je in 
part- 
on of 
st of 
1d ir 

ikers 
sd by 

com- 
se of 
mali 
se of 
i of 


1 its 
man 
with 







Jayvary 11, 1924. 


THE ELECTRICAL REVIEW. 43 





- 


A GENERAL report has now been pre- 
The Electrificae sented to the Norwegian Government 
tion of Norway. by the Commission which has been en- 
gaged for some time past on an ex- 
amination of the question of the electrification of the 
country. In principle, the Commission has reached the 
conclusion that the supply of electricity should be built 
up by means of combinations of the towns and the coun- 
ties, although it is considered that the State should 
make a financial contribution towards the expenditure 
in certain specified districts. In Finmark, however, it 
is suggested that the State should undertake the whole 
of the work. With regard to the conversion of railways 
to electric traction, the Commission expresses the 
opinion that each scheme ought to be investigated techni- 
cally and economically. The problem has been examined 
by the Commission in regard to several lines mentioned 
in the report, and it is said that the work on these would 
involve an expenditure of 121,000,000 kroner, apart 
from the cost of extending existing stations so as to pro- 
vide the power for the operation of these lines. Atten- 
tion is further directed to the fact that hitherto the 
custom has been for electricity supply works to be built 
out of the proceeds of loans. In this connection it is 
pointed out that as the payment of interest on the loans 
plays a great part in the expenses of the works it is 
desirable to raise loans on the most favourable condi- 
tions possible. It is thought in principle that the estab- 
lishment of a municipal bank would facilitate the 
raising of loans by the towns, and that such an institu- 
tion could also meet the requirements of loans for elec- 
tricity purposes. As a subsidiary matter, it is held to 
be possible to create an independent electricity bank 
which would be devoted solely to this object, based 
upon mortgages on the works, with a State guarantee 
against any losses, and the capital suggested ranges 
from 10,000,000 to 20,000,000 kr. Commenting upon 
the work of the Commission, a Norwegian newspaper 
states that it is of purely theoretical value at present, 
since the practical realisation of the plans in the near 
future is impossible. 


VARYING accounts have appeared in 
A U.S. View the Press for more than twelve months 


of German now regarding the power of German 
Competition. competition in foreign markets. On 


the one hand it has been stated that the 
low exchange value of the mark has enabled German 
manufacturers to undercut those of nearly every other 
foreign country. This situation, it is said, has been 
due also to the circumstance that German labour has 
been exceedingly cheap, the rate of wages paid having 
always lagged behind any increase in the cost of living 
ue to the fall of the mark. It has frequently been 
questioned how far this advantage might have been an- 
nulled in the case of manufacturers who required raw 
materials from abroad and were compelled to expend 
considerably increasing quantities of marks in the pur- 
ase of the necessary foreign exchange. Those who 
raised that question have felt that inevitably an end 
would come to the juggling by which German traders 
ave been able so often to replace their constantly fall- 
ng currency by comparatively stable foreign values. 
Latterly, it is true, reports have been received to the 
effect that German prices have been approaching inter- 
national level. For that reason and because of un- 
ertain deliveries due to labour troubles and difficulties 
in obtaining raw material, German competition in 
any lines has, it is said, waned considerably. The 
American Consul at Stuttgart has been referring to this 
position; he says that in frequent instances the reports 
of German ‘“‘ low-exchange’’ competition have been of 
a character to discourage American manufacturers from 
naking serious efforts in foreign markets. Informa- 
tion has now come to hand, he says, which shows that 
these reports have been exaggerated, for the trade re- 
turns covering recent years indicate that German 
exports of machinery since the Armistice have never 
equalled the pre-war volume. 


During recent months the mark has depreciated to a 
point where it is of negligible value. The occupation of 
the Ruhr by the French, the reparations problems, and 
other factors, have interfered seriously with industry in 
Germany, with the result that during last summer 
the volume of German machinery exports was only 
about 10 per cent. of the trade in corresponding 
months of the previous year. The Consul quotes 
figures indicating that Germany is now scarcely a 
serious competitor in the industrial machinery trade 
abroad. It would seem, he adds, that the day is fast 
approaching when competition of this character will 
disappear. He considers, therefore, that manufac- 
turers are justified in modifying their export plans 
accordingly. This, of course, is an American view. 
British electrical manufacturers know from practical 
experience that at present they have less to fear from 
German competition than from that put up by other 
producing countries. Unfortunately, all Britain’s 
public utility works contracts do not meet the public 
eye, or the regard of some British people for the well- 
being of British industry and British workpeople 
would be seen to be lamentably poor. 


Tue series of lectures which Sir Wil- 


Popular liam Bragg has delivered at the Royal 
Lectures. ‘nstitution during the past fortnight 


has constituted a personal triumph for 
the author; rarely has such a series received so much 
attention in the lay Press, and the general accuracy of 
the reports is an eloquent testimony to the success with 
which the lecturer has treated of a difficult and abstruse 
subject in language which the layman can understand. 
Although the Christmas lectures are nominally addressed 
to a juvenile audience, they are probably appreciated 
even more by the adults who have the privilege of hear- 
ing them, and Sir William chose a subject with which 
he is not only entirely at home, but which is in great 
part entirely new and of absorbing interest to the 
uninitiated. 

The value of such a demonstration to the cause of 
science can hardly be over-estimated ; scientific research 
is,largely dependent upon popular sympathy and sup- 
port, and unless the public are informed with regard 
to its aims and its progress, their interest can be but 
lukewarm and apathetic. It is fortunate indeed that 
in Sir William Bragg, Fullerian Professor of Chemistry 
at the Royal Institution, there has been found a worthy 
successor to the long line of distinguished savants, in- 
cluding such popular teachers as Faraday, Tyndall, and 
Huxley, to whom the Institution is proud to have been 
a home. 


Our readers will share in our expres- 
The Shanghai sion of deep regret to learn of the disas- 
Disaster. trous explosion of a steam turbine at 
the Shanghai electricity works, which 
resulted in the death of three British engineers 
and grave injury to a fourth, and will cordially 
sympathise with Mr. W. J. U. Aldridge, city elec- 
trical engineer, in the misfortune which has befallen 
his undertaking, as well as with the builders of the tur- 
bine. Up to now, we believe, apart from minor acci- 
dents in the very early days of the reaction turbine, 
Messrs. Parsons have held an unbroken record of immu- 
nity from such catastrophes; and indeed British turbine 
manufacturers as a whole have a most excellent reputa- 
tion in this respect. To speculate on the cause of the 
breakdown at this stage would be futile; we must await 
the result of the inquiry which has been instituted into 
the circumstances. 

The extraordinary violence of the explosion will be 
realised from a perusal of the report which appears on 
another page; fortunately the alternator was not 
seriously injured, nor were other generating sets in- 
volved, but much damage was done to the station. 
Nevertheless, the supply of electricity was completely 
restored within a few hours. 
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The Morwell Power Scheme, 


— 


Australia. 


THE SIEMENS E.H.P. CABLE SYSTEM, 


Tue first stage of the well-known Morwell brown coal 
power scheme in Victoria, Australia, which is nearing 


completion, involved the laying of some 50 miles of 3 


core, paper-insulated, lead-covered, and armoured 
cable, having a section of 0.15 sq. in. per core and 
designed for a working pressure of 22,000 volts. Over 


35 miles of cable have already been satisfactorily laid 
tested, and placed in commission. 
From the auxiliary power station 


at Newport B to 





S 





~ 


» 








Fic. 1.—Hautine 22,000-V Casi 


BOURNI 


ACROSS THE CANAL. AT 


END BEING LANDED 


the terminal house at Yarraville, the route 


MeL- 


follow s the 


right bank of the River Yarra, and for more than half 


this section the trench, which is 7 ft. 
solid rock and, in places, is excavated to 
12 ft. 

For supplying electricity to Melbourne 
are laid from Yarraville to the City Council’s 
station at Spencer Street and two others 


wide, runs through 
a depth of 
three cables 
sub- 
to the sub- 











Fic 2 


CaBLE PASSING FROM WaTER TO ROLLERS 


stations at Ascot and Roval Park; at Footseray all 
five cables cross the bed of the Maribynong River. 

From this point the Spencer Street cables are carried 
two miles across the West Melbourne Marshes on a speci- 
ally-constructed embankment to the Coal Canal Lagoon. 
across which lengths of floated 
with the aid of barrels and rafts hauled by power- 
driven winding gear. The whole of this operation was 
completed in one day, and the accompanying illustra- 
tions show the work in progress; similar methods were 
employed at the Maribynong River Crossing. 

The whole of the 50 miles of 22.000-volt 
manufactured, and its laying, jointing. and testing 
supervised by Messrs. Siemens Bros. & Co., Ltd., for 
the State Electricity Commission of Victoria. The 


submarine eable were 


cable was 





cables were tested with 50,000 volts a.c. 


at the mianu- 
facturers’ works at Woolwich and with 44,000 volts 4 
after laying and jointing. 
Fig. 3 is a cross-sectional view of the e.h.p. bh 

















Fic. 3 


CROSS-SECTION OF 22,000-V CABLE. 


used ; the section applies to the whole 50 miles leng 
excepting those portions of the cable that cross the C 
Canal Lagoon and the Maribynong River, which length 
are provided with double armouring, 








Patent Rights in Japan.—a<s a result of the recent eart 


quake at Tokio the whole of the registers and almost all t 
documents in the patent office were destroyed. The folk 
ing are extracts from the laws promulgated with a view 
avoiding detriment to those whom it inay concern :— 


Any right which arose from the decision of any administ: 
tive office within the area of the earthquake (such decisi 
having been given prior to September Ist, 1923) that was 
expire between that date and March 31st, 1924, shall 
deemed to expire on the latter date, with the exception 
such interests as were granted with a special order as to t! 
period of their duration, which shall remain valid during t 
period specified in the order, provided that such period m 
be curtailed by an administrative office 


{ny person who, prior to September Ist, 1928, applied 
the prolongation of a patent right and has not yet bee 
granted any decision, shall present to the Patent Office n 
Inter than December 3st, 1923, copie he application at 
other documents related thereto, t gether ith a written stat 
ment declaring the date of the original application. Anv ye 
son who registered a patent or trade mark shall apply for t 
recovery ot registration prior to October 31st, 1924, on whi 
his right shall maintain the order in the original registe 


\ccording to a provision in the Patent Law, a person who 
not resident within the Empire of Japan cannot make an app 
cation to the Patent Office except through a representativ 
who is resident in the Emnire.—Board of Trade Journal 


Electric Baking is Economical.—A\lthough it is generall 


conceded that electricallv-heated ovens have manv advantage 
over those heated by other means. manv believe that th 
advantages of electric baking are not sufficient to off-set tl 


differences in the relative costs of the fuels. A series of test 
conducted recently in New York with a Westinghouse electri 
reel type baking oven and a gas oven of the same tyne showe 
that the electric oven baked more goods in a given time tha 
a gas oven of equal shelf capacity; that the electric ov 
saved enough material by reducing shrinkage to outweigh tl 
difference in fuel cost; and that products baked in the electri 
oven retained their moisture longer and, therefore, remain¢ 
fresh and saleable for longer periods after coming from the 
oven. 
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Electric Accumulator Manufacture. 





LEAD POISONING AS AN INDUSTRIAL DISEASE, 


(COMMUNICATED. ) 


—_—_— 
Tuer: are many industries in which the workers are 
liable to suffer interference with their health, and 


sithough in these modern times employers invariably 
take precautions to safeguard the health of their em- 
ployes, it probably will never be possible altogether to 
eradicate cases of illness arising in industrial occupa- 
wions. 

Probably lead poisoning is one of the most insidious 
forms of poisoning met with in industrial work; al- 
more marked in 
workers engaged in electric accumulator manufacture, 
it is also found in other occupations, such as the smelt- 
ing of metals, plumbing and soldering, white and red 
lead manufacture, pottery, and paint and colour works. 

It is sometimes impossible to eliminate lead dust 
entirely from the atmosphere. Where factory condi- 
tions are consequently such that lead dust is regularly 
inhaled by a worker, it is mostly a matter of time 
before the accumulation of lead in the body passes the 
danger point, and until that stage is actually reached 
the worker may not realise that he is suffering from the 
efiects of the poison. It is probably well-known to all 
lead workers that a small amount of lead can be taken 
into the system and passed out again by the bowels 
without doing any harm, and although it should be 
equally well-known that constipation causes accumula- 
tion of lead, a careless worker will fail to take steps 
that will give him relief, with the consequence that an 
attack of colic ensues, accompanied by severe griping 
pains. Effective and thorough purging will do a great 
deal of good, but there is a danger that the poisoning, 
if not checked, may soon spread to other parts of the 
body, amongst the first signs of this being that the 
worker becomes anaemic, pale, and tired. His muscles 
will also lose their power and waste away, and it may 
take several months for a cure to restore them to their 
former condition. In cases where the poisoning has 
been allowed to go on too long unchecked, the wastage 
of the muscles may become so that permanent 
the result. Sometimes lead is 
into the body and is retained without its presence being 
shown by any really acute attack sudl as colic, but when 
this oceurs there is progressive degeneration of the blood 
vessels and serious effect on the kidneys, so that the 


though in recent years it has been 


great 


paralysis is absorbed 


general constitution of the worker is gradually im- 
puired, and his health suffers accordingly. 

The number of lead poisoning cases reported in occu- 
pations other than accumulator manufacture is com- 
paratively small, but the number of poisoning cases 


reported in accumulator manufacture for Great Britain 


under the Factory and Workshop Act for the three 
months of June, July and August, 1923, was 48, as com- 
pared with 54 cases of lead poisoning in all other classes 
ot industry added together. To those who are conver- 
‘ant with the many processes involved in accumulator 


Manufacture where lead, lead oxides, and lead com- 
pounds are handled in large quantities, it is a matter 


of surprise that more cases of lead poisoning do -not 
o as the first signs of lead poisoning are frequently 
ne ted and are :nistaken for only normal divergence 
i good health. and the result of the neglect is that 
poisoning in a more severe form inevitably follows. The 
'* cases which were reported for June, July and August. 
1923. show very clearly how necessary it is never to relax 
of the regulations even in the slightest degree, as 
ry proved that the majority of these cases occurred 
tories where there had been a sudden increase of 
orders, and the work had been carried on under condi- 
- vhich, although not involving any actual breach of 
he 


lth regulations, were unsatisfactory. It is very 





easy for unsatisfactory conditions to arise, as, even 
where lead processes are under careful supervision, it is 
difticult to avoid some lead being taken into the system, 
Which is easily reached by way of the lungs. 

Health regulations which are enforced by law have 
been issued for practically all occupations which are 
recognised the health of the 
worker, and in the case of the manufacture of electric 
accumulators, the following is an extract from the 
Kegulations made by the Secretary of State under the 
factory and Workshops Act, 1901; 


as being dangerous to 


Wuereas the manufacture of electric accumulators has 
been certified, in pursuance of Section 79 of the Factory and 
Workshops Act of 1901, to be dangerous, the following extract 
from the regulations should serve as a warning tnat lead 
poisoning contracted during the manufacture of electric ac 
cululators is an industrial disease. 

In these regulations, lead process means pasting, lead 
burning, or any work involving contact with dry compounds 
of lead. 

The various of manufacture should be carried 
out in such a manner and under such conditions as to secure 
separation from another, and from any othet 
VIZ. : 


processes 


one process, 

(a) Manipulation of dry compounds of lead. 

(b) Pasting. 

(c) Formation and lead burning necessarily carried on forth- 
with. 

(d) Melting-down of old plates. 

Manipulation of dry compounds of lead in the mixing of 
the paste, or other processes, shall not be done, except in an 
apparatus so closed or so arranged with an exhaust draft us 
to prevent the escape of dust into the work room. 

No woman, young person, or lad, shall be employed in 
the manipulation of dry compounds of lead or in pasting 

Every person employed in a lead process shall be examined 
once a month by the appointed surgeon, who shall have 
power to suspend from employment in any lead process 

No person after such suspension shall be employed in a 
lead process without written sanction by an appointed su 
geon. 

Overalls shall be provided for all persons 
manipulating compounds of lead or in pasting, and the 
overalls shall be washed or renewed once a week. 

\ special cloak room is to be provided in which the workers 
can deposit their clothing put off during working hours 

No person shall be allowed to introduce, prepare, or 
partake of any food, drink, or tobacco in any room in which 
lead process is carried out. 

A constant supply of hot water and cold water with a 
lavatory fitted with soap, nail brushes, towels, and at least 
one lavatory basin for every five persons employed in any 
lead process, shall be provided. Lavatories to be kept 
thoroughly cleaned, and to be supplied with clean towels 
once every day. 

Ample time of not than ten minutes, in addition to 
the regular meal times, must be allowed for the washing of 
each person who has been employed in the manipulation of 
drv compounds of lead, or in pasting 

Sufficient bath accommodation must be supplied for all 
persons engaged in the manipulation of dry compounds ot 
lead, or in pasting, and hot and cold water laid on, with 
«a sufficient supply of soap and towels 

The floors and benches of each work-room 
thoroughly cleansed daily, at a time when no 
is being carried on in the room. 

All persons employed in lead processes 
themselves at appointed times for 
pointed surgeon 

No person employed in any lead process should leave the 
premises or partake of meals without previously and care 
fully cleaning and washing his hands. 

Every person employed in the manipulation of dry com 
pounds of lead, or in pasting, should take a bath at least 
once a week. 


employed in 


less 


must he 
other work 


shall present 
examination by an ap 


Whilst some employers conform strictly to these regu 
lations and do not go beyond them, there are others with 
progressive tendencies and broadminded views who ex 
tend their precautions the limit 
required by law, sometimes incurring considerable ex- 


considerably beyond 


pense and other disadvantages in so doing. 
Opinion is frequently divided as to how far the bene- 
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ficial effect upom their health is appreciated by the 
workers themselves, and it has often been proved that 
the best efforts of an employer in these heaith matters 
can be negatived by those workers who do not or will 
not follow out the instructions given to them. Cases 
have been known where a worker has of wilful and 
deliberate intent ignored the regulations safeguarding 
his health, and in some cases such a worker has been 
known to say that he has regarded the regulations as 
being something which wrongly interfered with his pri- 
vate freedom and therefore something which should be 
opposed in every possible way. Such a view in these 
enlightened days can only be attributed to sheer ignor- 
ance, but it is obvious that to make health regulations 
effective, co-operation is required from the employé. 
That this co-operation is not always to be found can be 
seen from the recorded cases of men who will not take 
the trouble to wash their hands thoroughly before taking 
their meals, even though ample working time is allowed 
by the employer for this purpose. Also the facilities 
provided by some employers for hot and cold water bath- 
ing by the workers are sometimes deliberately ignored, 
and cases have been known where men have entered the 
bathroom ostensibly to bath, but have not troubled to 
undress and use the bath provided for them, and have 
whiled away the time by surreptitious smoking. Unfor- 
tunately the employer has to bear the brunt of employés’ 
negligence in these matters, as all cases of industrial 
poisoning are notifiable as accident cases, and are dealt 
with accordingly under the Workmen’s Compensation 
Act. 

Under such disregard of the regulations it is obviously 
possible for the workman to contract lead poisoning, but 
not sufficiently badly to disable him whilst engaged with 
one employer, and then to go to another employer in the 
same trade and in a short time become incapacitated 


eh 


owing to the poisoning developing. Employer numb, 
two naturally attempts to guard against such an occy. 
rence, but it is not always possible to do so, and soy 
measure of equity in these cases is usually obtained ty 
the two employers sharing the liability between tiem |) 
ugreement. 

A great deal depends on the care exercised by 
ployer’s foreman in engaging new workers, as 
nan who has successfully passed the examining 
has been rejected for lead process work merely bLecauy 
in the foreman’s opinion, ‘* he does not look righ'.’’ 4 
good foreman who has had years of experience in tl 
accumulator industry can frequently make a sounds 
selection of new workers than is obtained from a medic, 
examination, and such a foreman is invaluable to }j 
employer, as cases have been known where, under simil 
conditions, men who have been passed by a doctor hay 
been lead poisoned in a fortnight, whilst others hanf 
worked for months and even years without suffering jy] 
the slightest degree. 

The abundant evidence which has been gathered iy 
recent years shows that in works in which lead is handle 
there is the utmost danger to the workers if proper safe 
guards are not made for their good health. The nun| 
ber of cases above referred to, which were reported fe} 
three months in 1923, was considerably above the aver. 
age which is usually found, and as in the general wayfj 
the numbers are comparatively so small, it is a sours 
of satisfaction to see from the available statistics thy 
English makers of accumulators of repute are able t 
avoid any unduly large number of poisoning cases occur 
ring, although accumulator manufacture is clearly 
industry which would cause considerable illness to th: 
workers engaged in it if not controlled by those reguls. 
tions enforced by the makers and which experience bul 
shown to be necessary and desirable. t 
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Jottings by an Installation Engineer. 


By 


“DICKIE BIRD.” 


— 





One is frequently accused of having a cushy job; an 
idea which must be very prevalenc judging by the num 
bers of applications that pour in when a position of 
installation engineer is advertised as being to let, with 
vacant possession. 

The following disconnected 
sible notes is given in the fatuous hope that these gentle 
men may be warned in time. 

First and foremost, you are an outeast and pariah, 
and nobody loves you! 

The mains department hate you for bringing them 
work and disturbing their lethargy. 

The office staff loathe you for the same reason. 


collection of irrespon- 


Your typist would as soon bite vou as not when you 
interrupt her monologue—‘‘ Drop one, pick up one, 
drop—Dash the bell—Coming!’’ The chief looks at 
his salary and at your commission, and says 
nothings about vour nerve. (‘That have a 
can be safely assumed, provided that you have read the 
list of duties through, pondered over the accompanying 
salary and, despite these things, applied for the job !) 

At the outset, the hoary idea of enlisting the services 


sweet 


you nerve 


of the meter readers for propaganda or saleswork 
occurs to you. Remember Punch’s advice to those 
about to marry, and turn your face to the wall. I once 


tried the idea by going meter reading in wet weather. 
(Of course, one has to have a great deal of influence to 
obtain a position of this kind.) By the time the first 
fifty meters had been read—or misread—the mains 
superintendent and the office staff were howling for my 
blood. I had two orders—one for a lamp and the other 
to clear out—and a chill, mental and physical. 

Good installation engineers being very scarce, I was 
not saeked for the uproar that ensued when the accounts 


based on my readings were sent out. In fact, to such aj 
extent is a really good man valued that my chief wen] 
to the trouble of ascribing the incorrect readings to af 
astigmatism which absolutely refused to take notice of 
any pointer inclined at a certain angle! Incidental) 
| have not had an opportunity of further r 
search work in that direction. 
House-to-house canvassing may then 
attention. 


since 


engage youl 
You will probably find this both laboriou 


and degrading. If this does not deter you, the mains 


department will when you proudly exhibit a nuuabe§j 


of applications for supply to a street half a mile fra 
the nearest cable. This contretemps can be avoide 
inquiry as to the mains’ positions before setting out 
but mains engineers are case-hardened and, if yo' 
new to the district, will think nothing of persua:lin: 
you to canvass a district well outside 
of the supply authority’s area, 
Opinions vary as to the time to call at the selecte 
house. Call in the afternoon and may see tl 
mistress of the house; call in the evening and yo 
the master. By all means call in the afternoon. |! 
the first place, the evenings 


the bound :rie 
you 


are your own til 
theoretically—and in the second place, being an instal- 
lation engineer, vou will not have sufficient intelligence 
te argue the point with the male. The application form 
duly signed, and von chance to meet the husband, smile 
at him and tell him a funny story in the interests o 
self-preservation. Should he hail from over the 
Border, cut out the funny story and make a dasl) for 
it, on the principle that, to make a Scotchman heppt 
in his old age you must tell him a funny story in hii 
youth. . . 
Reference has been made to the antagonism of vour 
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fellows. Now, you have a large number of varied 
duties to perform, and perfect inter-departmental peace 
is necessary to allow of these duties being carried out 
in a satisfactory manner. It is therefore up to you 
ty see that harmonious relationships are established and 
maintained. To this end it is advisable to give the 
other parties as much assistance in carrying out their 
duties as possible. Perhaps a little advice might be 
helpful to the mains department, for example. A 
sample is given below which can be adapted to meet 
existing conditions, and which will, I trust, give as 


much satisfaction as may reasonably be expected. 


«4 HELPING HAND FOR MAINS MERCHANTS.”’ 


Don't worry if you are expected to commence work at 
830 a.m.; it is only done to annoy you. 

Don't worry about technical matters; come to the 
installation department. The brain fag is not so great. 

Don’t carry heavy meters. We are, as always, at 
your disposal. 
* Don’t lay cable without a kerbstone near. It 
be lost. 


may 





Don’t worry about bashing flagstones. What is the 
surveyor for? 

Don’t worry about tests. 
ber and double it. 

Don’t damage the wattless component. 
are unobtainable. 

Don’t trouble to keep records. 
and nobody cares, anyway. 

Don’t pass store orders in writing. It is 
businesslike and infra dig. for technicians. 

Don’t, when seeking faults, swear at juvenile on- 
lookers. They don’t get much free amusement. 

DON’T. above all, WORK. The Installation De- 
partment is still in existence. 


As usual, think of a num- 
Spare parts 
They only go bad, 


too 


Of course, whether it is likely to remain in exist- 
ence for long after you have posted a score or so of 
pamphlets on the above lines all over the works, is your 
picnic. 

I think enough has been said to give pause to any 
prospective candidate. There only remains the point- 
ing out of an infinitely easier alternative: get a mains 
superintendent’s job ! 








Some Aspects of the Boiler Feed Question. 





By D. WILSON JONES. 





Up tw the present time sufficient attention has not been 
given to the necessity of providing absolutely pure 
boiler-feed water. The tendency of present-day practice 
is to utilise increasingly high boiler working pressures, 
and consequently more thought must be given to the 
adequate provision of chemically pure, gus-free feed 
water. 

As there is little doubt that the life of a steam boiler 
depends in all probability more on the quality of the 
water with which it is fed than on anything else, there 
appears to be no reason why its life should not be pro- 
longed materially, as the defects to which it is liable 
(excepting those which are attributable to the impure 
feed water) may be almost entirely obviated without 
much difficulty. 

To the steam user with a large battery of boilers, 
impure water entails an enormous annual outlay on 
maintenance and upkeep, not to mention the financial 
loss and inconvenience occasioned by the fact that each 
boiler in turn calls for overhauling and scaling. The 
use of a suitable feed water is of the utmost importance. 

At this stage it should be pointed out that on account 
of its complexity, boiler-feed chemistry has been severely 
left alone by the ordinary engineer. Furthermore, 
those who have made a study of the subject have diverse 
opinions regarding the reactions set up in boilers. 
With regard to corrosive action, this defect has not 
vet been conclusively traced out. 

Natural waters are all more or less impure, on 
account of the powerful solvent action of the water. In 
he form of rain, mist, dew, &c., it absorbs certain gases 
ail impurities from the atmosphere. The most im- 

rtant gas absorbed is carbonic acid (CO.), which is 
sent in the atmosphere to the extent of approximately 
ir parts by volume in every ten thousand. Water so 
irged is capable of dissolving certain salts of lime 
| magnesia, and, in consequence, when the water 
ches the ground, the more soluble salts with which it 
ues in contact are dissolved during its percolation 
rough the earth. Of the salts that render water 
ard ’’ the most important are the sulphates and car- 
nates of lime and magnesia. 

The adverse effects of impure feed water cannot be 
00 fully emphasised. In consequence, the whole system 
' iffers, and boiler and economiser tubes, turbine blad- 
ing, and also steam valves show unmistakable signs of 
its ravages, The effect is more particularly noticeable 


in the highly efficient water-tube boilers which are so 
rapidly gaining favour in land installations. 

{t is worthy of notice that in the Navy for many 
years particular attention has been given to the feed 
question, with the result that naval boilers have been 
practically immune from trouble on this score. 

Even the utilisation of the most suitable sources of 
natural supply, which have not been treated, does not 
give freedom from trouble, on account of the accumu- 
lation of relatively small quantities of impurities. In 
many cases excessive blowing-down is resorted to, but 
this is to be deprecated, as it is a source of considerable 
loss of heat units, with the consequent lowering of the 
boiler efficiency, not to mention the strain imposed on 
the boiler by the introduction of a large quantity of 
comparatively cool water to bring the level up again 
to normal. 

The method of treating water by the softening process 
is to be condemned, as it does not get to the root of 
the trouble, and, moreover, it is complicated and calls 
for very careful mixing of the chemical reagents on 
account of the great variation in the constituents of 
any particular source of water supply, due to varying 
climatic conditions. This has been amply demonstrated 
by analyses of samples taken from the same source at 
different seasons of the year. In many cases more harm 
than good is done by using this method of treatment, 
especially in the hands of those who are not fully con- 
versant with the actual requirements, which can only 
be accurately determined by a fully-qualified chemist. 
The retention of such a chemist is a source of con- 
siderable expense, which has to be debited to this system. 
Some water-softening systems also have the great dis- 
advantage that the feed water under treatment is ex- 
posed to the air and consequently absorbs the gases in 
the atmosphere, and by so doing renders itself an ideal 
agent to set up corrosion. 

Besides the method already mentioned, there are a 
vreat many boiler compositions on the market, which the 
vendors supply in many cases, without concerning them- 
selves with the nature of the water to be treated, but 
making the bold statement that their preparation is 
suitable for all feed waters. On investigation some of 
these preparations have been found to contain up to 
98 per cent. of water. 

Many engineers resort to the use of water from the 
town mains for feeding their boilers; not only is this 
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solved pases. 
From this it 


fully meets the case. The most feasible way of over- 


coming the difficulty is by the direct removal of the 


cause, which may be readily and easily accomplished by 
resorting to distillation. Evaporators have made such 
strides that at least one make on the market to-day is 
able to work continuously, treating pernicious samples 
of water and producing therefrom a chemically pure, 
vas-free feed water at 212 deg. I°., without the slightest 
scale forming on the heating surfaces; the live steam 
fed to the plant is returned to the boilers as feed water 
at 212 deg. F., so that actually the process is carried 
out by the utilisation of the latent heat of the steam. 
This plant has a very high efficiency, being able to pro 
duce from 3 to 54 lb. of gained distilled water per pound 
of live steam fed to the apparatus. This result is 
largely due to full being made of the steam of 
ebullition arising from the water under treatment, as 
well as the transference of heat taking place under the 
most favourable conditions. Special are 
taken to avoid all chance of concentration taking place 
in the plant, and to remove gases that cannot be con- 
densed. The operation of this plant being automatic. 
little than 
supervision. 

A point to be considered in the installation of an 
evaporating svstem is the production of the requisite 
feed make-up by the use of the minimum amount of live 
steam. 

In the marine-type evaporator for the production of 5 
per cent. feed make-up, it is necessary to set aside no 


use 


steps also 


very attention is necessary other casual 


costly, but here, again, the water is not entirely free 
from scale-forming matter, and it also contains dis- 


will be seen that none of these methods 


—. 


less than 64 per cent. of the main boiler evaporation y 
ugainst approximately 1 per cent. in the case of th 
highly efficient plant referred to. On a year’s working 
the highly efficient plant will of necessity show a yer, 
considerable saving over its competitors, and at th, 
same time will leave a bigger percentage of stean: 
able for the turbines, &c. 


avail. 


It is also advisable to provide a suitable means fog | 
This may most easjh 


degassing the main condensate. 
be accomplished by the installation of a direct-contag 
heater supplied with bled steam from the turbines o, 
other convenient source, with a connection to the coy 
denser fitted with a regulating valve which can he ad. 
justed so that the degassing can take place at abou 
160 deg. F. 

Actually what is necessary for degassing to take plage 
is simultaneously to lower the pressure and raise the 
temperature of the water under 
liberating the air, which may be removed to the con. 
denser. By so doing, the feed is rendered non-corrosive 
and the water is available at a high temperature for 


pumping directly to the boilers without coming in con @ 


tact with the atmosphere. 
It is strongly advisable to arrange fer a closed feed 


















treatment, thereby | 


system wherever possible, and, by so doing, to obviate all | 


to absorbed 
By the utilisation of a highly efficient evaporator. in 
conjunction with a degasser and feed heater, the engi 
neer is able to have high-temperature feed water in an 
ideal form at a minimum cost, and at the same time 
utilise a source of crude-water supply which will pro- 
hably cost nothing, to the utmost advantage, whilst in- 
creasing his boiler efficiency to the maximum and 
reducing upkeep charges to the minimum. 


possible chance of corrosion due 


wases, 





The Intellectual Equipment of an Engineer. 





By C. H. S. TUPHOLME, 


Or what should the training of an electrical engineer 
consist! What must be know when he sets out from his 
university or technical college to take his place in the 
engineering world! When asking oneself this question 
it is well to remember that engineering is a widening 
science, that the old methods of training an engineer will 
not do, and that those establishments which educate the 
young engineer and prepare him for future utility to 
the State must keep abreast of modern development and 
tendencies not only towards specialisation, but 
towards the enlargement of the engineer’s scope or ser- 
vice to the public. 

It is of course obvious that every engineer must be 
thoroughly trained in the application of scientific theory 
and book learning to the problems of every-day engineer- 
ing operations. That is to say, his book learning must 
be thorough, and, when he is finally turned out of his 
educational institution as a product ready for the 
market, he must possess at the very least an elementary 
knowledge of the application of his theories. Here is 
where he differs from the scientist. The scientist is 
primed with book learning and can apply his learning 
to laboratory experiment, but beyond this he does not 
go. He is concerned only with the basic facts and 
theories and with the development of new designs and 
processes. It is the engineer’s job to adapt and mould 
these theories and developments in the design of a motor, 
the laying of a cable, or the maintenance of a generating 
station. 

This knowledge of the specialised branch of his pro- 
fession is naturally the most important to the young 
engineer, and, to my mind, the next essential in his 
training is a sound grounding in the fundamental facts 
and fallacies of economics. He must understand such 
forces as demand and supply, production, rates and 


also 


methods of payment, markets and such developments of 
these forces as hours of work, industrial fatigue, incen- 
tive, and the effect of these factors on production, 

As a corollary to this the engineer should be 
thoroughly acquainted with costs of materials, costs of 
production, and operating expenses. In other words, he 
must know just how to do for one shilling what 
scientist or the man without a knowledge of costs could 
do for two shillings. ‘True, the engineer serves his em- 
ployer and his State by improving the industrial equip- 
ment of his country, but he must bear in mind always 
that the question of cost, especially in these days, is the 
deciding factor of any project. He must seek means to 
improve industrial equipment at lower costs, thus 
striving towards the maximum efficiency at the mini- 
miu expense. 

Without an understanding of this commercial asp: 
of his work, the engineer is no more than a scienti 
with a smattering of practical ability. His job is not 
only to devise ways and means of improving and ad 
ing to the resources of his employer, whether privat 
company, or State, but also to save his money. 

These two aspects of the engineer’s training are essen- 
tial to his efficiency, but there are others which wil 
always stand him in good stead in any position he ma 
be called upon to fill. 

Engineers, so I am told, are notoriously poor writer 
That is to say not illegible, but illogical, writers. This 
was the case a decade or so back, and though engineers 
have improved their writing qualities there is still 
large number who cannot put down their thoughts on 
paper in connected fashion. ‘‘ Give me a drawing pen, 
not a fountain pen,’’ says the engineer. This won’t do 
Every young engineer must cultivate the ability to write 
as every educated man should be able to do. 
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The engineer is usually an indifferent speaker and 
often a poor thinker. One has only to listen to some 
of the engineering papers and discussions to realise these 
two facts. It is not practicable or desirable to intro- 
duce journalism, elocution, and logic into the engi- 
neers university curriculum, but every young engineer 


should familiarise himself with the elements of writing, 
ing, and thinking correctly. A little practice in 


how to locate a subject, a book, and a formula in that 
hook. This is a great asset and cannot be over- 
cultivated. He must also know which of the technical 


journals are of value to him and just how to use the 
information in those journals, either by binding or by 
clipping. 

Naturally, all these qualifications cannot be provided 
for by technical institutions, though they could, no 











his own technical association or institution will soon doubt, do much to improve the intellectual equipment of 
put him right. the graduated engineer. The majority of these qualities 
Lastly, the engineer should know how and where he can only be acquired and developed by observing and 
can improve and rub up his theory, which in the best of reading thoroughly and widely, and in this way only 
us becomes rusty after atime. Libraries should be tho- can the young engineer hope to fit himself for the 
roughly familiar to him, and he should know exactly pinnacle of the greatest profession in the world. 
The Physical Soci f L 
he Physical Society of London. 
ANNUAL EXHIBITION OF INSTRUMENTS. 
Tue fourteenth annual exhibition of electrical, optical, consists, as will be seen, of a rod of ebonite somewhat similar 


and other physical apparatus of the Physical Society of 
London, and the Optical Society, was held at the Im- 
perial College of Science on January 2nd and 3rd. A 
very large collection of exhibits was arranged by more 
than fifty leading firms, and although the majority of the 
apparatus have already been described by us, there were 
many new instruments and appliances displayed. We 
give a brief description below of some of the principal 
features of the exhibition. 


H.M. Signal School, Portsmouth. 

The exhibit of this establishment consisted of the component 
parts of a silica transmitting valve of a type similar to that 
described by Mr. H. Morris Airey before the Institution of 
Electrical Engineers in March last. The valve is designed so 
that a minimum amount of oxy-hydrogen flame- work has to 
be done on the silica after the metal parts have been inserted. 
Nitrogen is passed through the valve to prevent the formation 


of oxides, and the valve is baked to 800 deg. C. with hydrogen 
to clean the metals thoroughly. This reduces the time re- 
quired for bombardment ee yp The valve is then 
haked to 110 deg. C. while being exhausted, and, before seal 
ing off the valve from the pumping set, the metal parts 
are brought to a bright heat (from 1,300 to 1,400 deg. C.) by 
bombardment. The “grid is bombarded to 6 kW and the 
anode to 24 kW. As at present designed, the valve can 
supply 21 kW to an aerial from an input of about 33 kW 


anode volts. The filament can be renewed at 
1 cost which is very low compared with the cost of a new 
vaive The valve is still in the experimental stage 


at 10,000-12,000 


Igranic Electric Co., Ltd. 


(he exhibits of this firm consisted wholly of accessories for 
use in radio work, including a large number of the well-known 
For where the presence of an 


nor yeomb coils. use 








PENCIL. 


ADJUSTMENT 


Fic. 1.—VERNIER 


rator’s hand 
le a vernier friction pencil. 


introduces unwanted capacity, the firm has 
This is illustrated in fig. 1. It 


to a fountain pen, and an ordinary pen clip is fitted to it. 
To enable the pencil to be employed, a hole is drilled near 


the edge of the dial, and a bush, supplied with the pencil, 
is inserted Init. Vernier adjusti~.nt is obtained by placing 
the end of the pencil in the hole so that the rubber ring 


engages with the bevelled face of the dials, and rotating it. 
By sliding the clip attachment to the end of the pencil, the 
device may be employed as an anti-capacity adjuster; for 
this purpose it is necessary to drill two holes, one in the 
centre of the knob, for the pin, and the other a little out of 
e-ntre for the ball of the clip. rhe firm also showed emall 
electric soldering irons suitable for radio work. These are well 
finished, and the parts ure standardised, making replacement 
simple. Another device exhibited was the ‘* Vernob”’ acjreter 
for condensers, &c., which by means of one knob gives both 
coarse and vernier adjustment. Other exhibits were intervalve 
transformers, filament rheostats (including special types for 
dull-emitter valves), battery potentiometers, &c. 


Wireless Telegraph Co., Ltd. 
this 


Marconi’s 


The principal exhibit of company was a high-speed 


telegraph recorder designed by Dr. W. W. McLachlan, 
M.I.E.E. This device consists essentially of a drum of Swedish 
iron, with an annular recess in which are situated coils of 


the ends of the coils being connected to correspond- 
ing slip ring The periphery of the drum is faced with cast- 
iron rings, whieh are machined to run true to 0.0001 in. A 
small steel shoe rides on the rings, and side play is prevented 
by a brass guide-piece with a projection which fits into the 
annular recess At each end of the guide-piece a hook is 
formed, and one of the hooks is connected by a light rod to 
a duralumin lever pivoted to turn in a horizontal plane. A 
silver siphon passes through the lever from an inkwell over- 
head, and rests lightly on a moving paper tape. To the 
other side of the lever is attached a strong spring, the ten- 


fine wire, 

















hia. 2.—Tur Mancont-McLacuian Hicu-sprep TELEGRas 
RECORDER. 
sion of which can be varied, while the remaining hook is 


attached to a light spring which prevents the shoe from rock- 
ing on the drum. The drum is revolved by a small electric 
motor, and when a current flows in one of the coils the shoe 
is attracted to the drum, and a large pull is required to 
prevent the relative motion of the two. This pull is used to 
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actuate the siphon lever mechanism so that the transverse 
movement over the paper tape inscribes the incoming message 
as a series of rectangles, the tops of which represent the dots 
and dashes of the Morse code. The tangential pull on the 
shoe is many times that calculated from the formula 
u B’ A/8 xz, where y is the coefficient of friction, B is the 
flux density at the shoe contact, and A is the area of contact. 
The ratio of the actual to the calculated pull depends on the 
flux density, and has a maximum value of about 80 for eteel 
or cast iron. Owing to this phenomenon, which gives ampli- 
fication, and to the fact that there is no air gap in the mag- 
netic circuit through the shoe, the instrument is extremely 
sensitive, and will work at a speed of 150 words a minute with 
a current of 25 micro-amperes. It will work in a thermionic 
valve circuit, and for radio-telegraphy it is fitted with relay 
contacts, so that incoming messages in Morse may be relayed 
to a printing or other. machine direct. The machine is illus 
trated in fig. 2. 

The ‘‘ Otophone,’’ which was demonstrated at the stand. 
is an instrument to assist persons with defective hearing. It 
is contained in a neat and conveniently-carried case (see fig. 3), 
and consists of a two-valve voice amplifier, together with 
an earpiece and flex. A microphone with negligible free vibra- 
tion is used, and thus good acoustical qualities are ensured. 
The microphone current passes through one winding of a 
transformer, the secondary of which is connected to the grid 

























Fic. 3.—THe Marcontr ‘‘ OTorHone.”’ 


of the first three-electrode valve. In the anode circuit of this 
valve is the primary winding of another transformer, the 
secondary of which is connected to the grid of the second 
three-electrode valve. The telephones are in the anode 
circuit of this valve. Across the grid windings of these trans- 
formers resistances of three values can be connected in. turn, 
and the deaf person can thereby control the strength of the 
speech coming to his ears. Dull-emitter valves are em- 
ployed. 


Mullard Radio Valve Co., Ltd. 


This firm’s chief exhibit was a ‘“‘ Holweck " molecular pump, 
which is employed for exhausting the bulbs of thermionic 
valves. This is a development of the Gaede pump which was 
suggested by the kinetic theory of gases. According to this 
theory, the molecules are moving at very high speeds and 
colliding with each other and with the sides of the vessel 
in which they are contained. In a stationary vessel the 
velocity of rebound from the walls is the same as that of 
impact. If, however, a gas molecule rebounds from a moving 
mass its rebound velocity is altered, and the velocity of the 
molecule in the direction of the moving mass is increased. 
This fact is used in molecular pumps to increase the velocity 
of the gas molecules in a particular direction. As every 
collision with the moving mass imparts motion in the desired 
direction, it is essential to have many collisions with it, and 
to secure this end the distance between the moving mass and 
the other boundary of the gas space is made very small. 
In the “ Holweck’’ pump the moving mass is a rapidly 
rotating cylinder (D in fig. 4), and the fixed boundaries of the 
gas space are formed by a shallow spiral m cut in a fixed 
cylinder c just large enough to take the rotating cylinder. 
Actually two spirals are cut, one right-handed and the other 
left-handed, and the motion of the drum is such that gas 
in the spirel space is driven from the centre to the ende 


— 


molecules in the spiral space are driven from the centre to the 
ends of the druin where they enter a space P connected ith a 
“rough ”’ or preparatory pump. The centre space \¥ ig 
connected through a tube s to the vessel to be evacuated 
By this ingenious design the rough vacuum pump maintains 
a good vacuum at the place where the apparatus is 


Inted 
together, and risk of leakage from the atmosphere the 
high vacuum side is made almost impossible. The cylinder p 
rotates in ball bearings, and is driven by an induction sotor 
whose rotor H is on the cylinder shaft and is in the ugh 


vacuum space, and whose stator J is outside the jump 
The windings of the stator are fed with two-phase alternating 
current, which is supplied by a small rotary convertir fo) 
from 110-V d.c. mains. The working speed is 4,500 rpm 
So efficient is the balance and so free from frictic:: are 






















































Fic. 





Tur ** Houwrecrk MonecctarR Pump 
the bearings that only 10 watts is consumed in maintaining 
this speed, and with a good vacuum the cylinder continues 
to run for 2? hour under its own momentum. 

Apart from the pump, the company had a large display of 
radio valves of many types. Included in this were four pat- 
terns of dull-emitter valves for various applications; a 2.5-kW 
transmitting valve and a 4-kW rectifying valve were shown 
Both of these valves are constructed with silica envelopes 
The filaments of the valves are designed to give a total emis 
sion of 3 amps. The transmitting valve deals with an input 
of 10 kW. Im addition, there were shown receiving «nd 
amplifying valves, &c. 


John J. Griffin & Sons, Ltd. 


An interesting laboratory appliance shown by this firm was 
the ‘* Fletcher ’’ micro-furnace, an apparatus for the rapid 
qualitative analysis of metals, ores, and metallic salts. ‘lhe 
furnace consists of a carbon rod between two electrical ter- 
minals upon which the sample under investigation is placed 
and covered with a small glass plate. Upon the passage of 
the current the material is sublimated and deposited upon the 
plate, and by comparison with a chart or from experience 
the principal constituents can be ascertained. Another lead- 
ing feature of the stand was a block calorimeter’ designed 
by Prof. C. V. Boys. In this instrument the whole of the 
metallic water-containing structure is replaced by a single 
block of ‘‘ Onazote ’’ with all the water passages and spaces 
formed by moulding, so that when the block leaves the mould 
it is finished. A lid and base are similarly made of the same 
material. “‘Onazote’’ is an impervious expanding hard- 
rubber compound: having the structure of a fine foam, all 
the cells being closed. It may be made with a density of one 
twentieth of that of water, and of all materials it is said to 
be the most perfect non-conductor of heat known. The in’et 
water circulates in an annular passage round the cold ther- 
mometer chamber before entering the chamber. Similarly 
it circulates in an annular passage round the hot water ther- 
mometer chamber, and the upper part of the heat int¢r- 
changer after leaving the hot thermometer chamber. The 
lid and base give further protection against loss or interfer- 
ence from above or below. In the example exhibited, a leid 
interchanger as used with Prof. Boys’s recording calorimeter 
was provided, but should the block calorimeter be used for 
other purposes, ¢.g., the heat developed by an electric cir- 
rent, then the lead interchanger would be replaced by n 
appropriate construction. A feature of the block calorimeter 
is the provision of means for regulating the temperature 
the air used for combustion, so that it may have the same 


temperature as the gases leaving the instrument, at lesst 
within 0.1 deg. C. This avoids the necessity for correction die 
to change of temperature of these gases. The space below 


the block is boxed in and divided into two compartments 
The warmed water leaves the instrument through one of t 
compartments, and the air for combustion, which is drawn 
from the other, can, by the use of sliding valves, be dra 
from outside or from the warmer chamber. In this way i's 
temperature may be adjusted. Other things shown were £8 
meters, bomb calorimeters, an optical bench, &c. 


(To be continued.) 
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Correspondence. 


*) ents should forward their communications at the 
, possible moment. No letter can be published unless 
the writer's name and address im our possession. 


Electricity in Mines, 
y rrespondent ** M. E. B.” appears to be interested in 
pplication of electricity to mining, and asks for in- 
from those directly connected with the industry 
the impression conveyed to his mind that the under- 
rou ectrician is given a free hand and the machine man 
to interfere with the apparatus working at 500 


directly concerned in the maintenance of a large 
electrical installation consisting of high- and low 
a supply, a large number of electrically-driven coal- 
rating at 600 volts being part of the installation, | 
1m ‘that in my own case the electrician is given a free 
har far as his duties permit him, he being appointed in 
t in accordance with the Coal Mines Regulations, his 
» being detined in writing. Enclosed is a copy of the 
nit issued to such men. 
th regard to the machine-men, these persons are 
ed as operators, charge hands, or followers, and for 
ities only, and are not allowed to interfere with any of 
trical apparatus other than the trailing cable, gate 
el itch, pommels, and starter handle. 
are cases where competent electricians are engaged 
machines owing to the dearth of employment and 
tter wages being earned in such capacity than when 
on the electrical staff. In such cases special permits 
| appointing such men as assistant electricians. 
utting in my own case is all carried out on the 
t: one or more electricians are appointed in charge 
respective districts, depending on the number of 
at work and the extent of the district. 
clectrical inspector is also appointed to visit the various 
at the diflerent pits, the place and time being left to 
I | discretion. All such men report daily, such reports 
heir ountersigned by the electrician in charge of the parti- 
and the night electrician in charge of all pits, such 
reports being afterwards inspected by the chief engineer or 
b issistant. 
essential that qualified assistants be engaged who are 
capable of attending to breakdowns, unless of a very technical 
h ter, in which case the chiefs are called upon. 
I shall be very pleased to supply your correspondent with 
( of report forms and test sheets as used at these collieries, 
ce will not allow such to bé printed in your “ Corres- 
I nce ’’ columns. 


C. Jones, M.I.E.E., A.M.I.Mech.E., 
Mechanical and Electrical Engineer, 
Cannock Chase Collieries 
etown, December dlst, 1923. 


| your issue of December 21st, your correspondent, 
M. E. B.,”’ expresses anxiety as to the efficiency of those 
ted with the application of electricity to colliery work, 
I of the recent report of H.M. Inspector of Mines upon 
i nts due to electricity in 1922. Your correspondent states 
that he has been at one time connected with colliery work, 
ie must therefore be conversant with the very arduous 
at of the conditions under which electrical apparatus is 
upon to work in coal mines—conditions more severe 
than those which obtain in any other industry, and but little 
tood by those outside the colliery world. It seems to 
triking advance in the scientific application of ele 
tr that, in spite of the fact that the horse-power of 
ele | machinery installed in coal mines has risen from 
17.000 in 1912 to 645,000 in 1921, the number of fatal acci- 
since 1912 has shown a steady decline. 
ting from the address delivered in Glasgow in June, 
by Mr. W. T. Anderson, President of the Association of 
t Electrical En gineers, the three years’ average of fata 
a nts from shock hag fallen from 10 for the years 
l 12-13, to two for the years 1920-21-22. 
it this is largely due to an increase in stringency of thé 
nment regulations for the use of electricity cannot be 
d, but it is even more largely due to the increased tech- 
knowledge, experience, and general efficiency of those 
1 in the installation and maintenance of the plant 
trical machinery underground has perforce to be 
ed and controlled by men whose everyday work neces 
the continual exertion of considerable physical fores 
the equipment has to be designed to withstand violent 
ng due, not to c: qr wo but to the nature of tl 
r. It is only within the last ten years that equipment 
en available which will stand up to such conditions 
instry generally owes a quite considerable debt to the 
industry for demanding the pr uluction of what are 
rity kn n as ‘* fool : proof devices.’ The unit ty pe 
reak switchgear, whi h is now becoming standard 


and other industrial works, has, to a great extent. 
veloped in the first place to meet the demands of 
ing electrician. 
fatal accidents which still occur are generally due either 
derangement of apparatus or to the failure of the 





connection of portable apparatus with the general-mass oi 
earth. The latter fault is exercising the minds of colliery 
electrical engineers, and several types of apparatus have re 
cently been developed with the object of preventing the opera- 
tion of any portable apparatus unless the earth connection 
has first been adequately made. 


G. M, Harvey. 
Birmingham, ‘onmaet Qnd, 192A. 


Single-phase Induction Motors and the Starting Problem. 

The article by Mr. F. W. Davies is of very great interest; 
there is still a large field for single-phase work 

For very many years I have had under my control and main 
tenance, among others, a large number of single-phase motors, 
and the one outstanding thing 1 came up against (not men 
tioned by the author) was the human factor Practically 
every squirrel-cage motor starter, sooner or later, was damaged 
or burnt out due to being left on the starting position toe 
long, either through forgetfulness, or, more often, waiting for 
the motor to start when there were temporary mechanical 
reasons why it should not. 

I fully agree with Mr. Davies regarding no-volt and overload 
releases; generally speaking, they are dreadful things and on 

domestic ’’ work should be avoided when possible. 

No doubt it is difficult for the supply authorities to frame 
definite satisfactory rules regarding single-phase motors; thx 
usual one, restricting the h.p. and relation of starting to ful 
oad current, leaves much to be desired. 

It is quite easy to imagine a 10-h.p. squirrel-cage motor, in 
one street, causing less voltage fluctuation in starting, than 
+ Bh Pp. In another stree t. W ith the more general use of 
electricity, this difficulty should automatically ** flatten out 
and disappear. 

I join issue with the author regarding ‘‘Commutator"’ o 
Repulsion ’’ motors. In my humble opinion, if one has tl 
maintenance of a large number of motors, there is no question 
that, notwithstanding the increased (1} to twice) prime cost, 
in the end the ‘‘ Com.”’ motor is the cheapest Moreover, 
there is no job which it cannot do, as well or better than, the 

squirrel-cage motor. 

There are many points upon which I should like to touch 
in Mr. Davies’s interesting and opportune article, but I fear 
have already occupied too much space in your very interesting 
journal. 

A. F. Harmer. 

Wimbledon, January 5th, 1924 


Printing Telegraph Systems and Mechanisms. 

Referring to the generous review of*the above book in the 
coluins of your issue for December 28th, there are one or two 
points raised by the reviewer to which I should like to hav: 
the opportunity of replying 

lirst of all, I would point out that I have dealt with th 
development of the art as it also exists on the Continent and 
in the United States, and have not treated it from the British 
standpoint alone. Consequently, in referring to the Hughes 
apparatus, I was thinking of its employment abroad, where 
large numbers are still in use and text-books on the mainten 
ance and operation of Hughes's devices continue to be pri 
duced. 

With regard to the Baudot correction, the epicyclic geai 
employed is a speed reduction gear, and when the star wheel 
is freed, the driving effort on the brush arms is zero MV" 
is of course in operation, but the f 
counteracting effect. That it is an extremely effective check 
is evident when it is considered that the time in which a 


riction of the brushes is a 


correction can become operative is very small, and if there 
vere a marked tendency for the brushes to be carried for 
ard when unlocked, no correction would ensue 
If the speed is not exactly reduced to zero, it tends to b 


come so very rapidly. What I wished to convey was that 
the brushes are not ‘‘ stepped back," but tend to become 
stationary in space. Their position relative to the continu 
ously moving shaft is, of course, : 





very different thing to an actual y nt 
With reference to the effect of ~ « eed. t 
quotation from Heaviside’s work, with which T am famili 


does not disprove my statement. On a long line having capa 


city, distributed leakage, or even a lumped leak, will impr 
the shape of the ignals, and thus better the reception, ¢ 
cially if the receiver is of the fixed-zero ty} ich as a ¢ 
tact-making relay It may even rer ! ny 
vhere it woule not otherwise be s But it t a limit 
to the attainal maximum speed, since t 
the voltage appli nd to the receiver terminals. Since this vol 
tage will be ré huce 1 as the iKAa » merea tatement 
Is correct 

In America, where land lit ire n nger than th 
usual in this country, repeaters have fr ent to 
serted on account of leakage ‘ | Ir in 7 gray 
Department pecifies ‘ et’ and ! ther need 
If. as the revi r su ts, the gener helief wr 
telegraph engineers that n h no effect on sy 1 t 
the sooner th , t their id t} tter 

T qui er th the rev er that th loption of t} 
duplex oom has had a profound influence on th develop 


ment of the multiplex system, and T do not propose to discuss 


E 
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this at any length, but merely set out the historical facts so 
tar aw they relate to achievement and not mere suggestion. 

The general method in use to-day by all designers and 
users of multiplex or high-speed automatic equipment employ- 
ing rotary distributors involves the usual duplex balancing 
apparatus, together with sending and receiving rings. ‘This 
plan was first put into force in 1896 by Pollock, of the British 
Post Office, and applied by him to the Delany multiplex sys- 
tem (see the first page of my preface). 

Pollock’s plant was, in 1900, used by Rowland on the quad- 
ruple-duplex printing system invented by him, and several 
installations were at work from that date onwards until the 
towland system went on the scrap heap. ‘The reasons for its 
failure are well known, but the use of the duplex balance 
was not one of them (see pages 333, 393, 394, 4038, and 404) 

Pollock showed how to do it, and Rowland, in ignorance of 
Pollock’s work, which was not published, showed that the 
Pollock method was applicable to equal letter multiplex sys 
tems, although this was perfectly obvious even with the 
knowledge of that time. The Pollock-Rowlund method has 
since been followed by everybody, because, as a matter of 
fact, it is the only way. It has also been used by Mr. Booth 
io duplex the Post Oftice Baudot circuits, and credit is given 
to him for this in the preface. 

Since all these facts are set out in my book, and as Messrs 
Pollock and Booth are Post Oftice engineers, [ do not agree 
that | can be charged with either neglecting or minimising 
the part plaved by the Post Office engineering staff in the 
development of the modern multiplex, but Rowland is en 
titled to some credit also, while vour review has omitted all 
reference to Pollock. 

In my opinion, another equally important factor contribut 
ing to the success of the modern multiplex is the keyboari 
perforator with automatic transinitter. The Rowland svstem 
had the duplex balance, and might have lived longer if it had 
been equipped with kevboard perforators, although its alpha 
bet Was against it With a suitable printer, much higher 
outputs can be obtained when the transmission is automatic 

Twelve channels on one wire is spectacular, but is less effi 
clent than eight when the speeds are 30 and 45 words per 
minute per channel respectively. Forty-five, 50, and even @) 
words per mimute per channel can be observed in any big 
American telegraph office emploving the duplex-multiplex 

| have to thank vour reviewer for the list of errors and 
also for the last paragraph of the review 

H. H. Harrison. 


Liverpool, December 3ist. 1928. 


Electrical Apathy v. Gas Enterprise. 

It sees that your correspondent who answered my letter 
and signs himself ** Consumer ”’ has entirely lost the point of 
my remarks. Please allow me space to put it even more 
plainly. 

| suid | required power in my flat, which is quite a reason 
able request (the Gas Company having now fitted me out 
with a fine new fire with no “ groans’ about supply mains 
and no charges other than paying for the gas I burn, and a 
nominal hire charge per quarter for the fire, proves this). 

The electricity supply company’s terminals are in the base 
ment with about 200 feet of conduit and cable to be run 
before they arrive at my hall door and meter (from which 
point I am quite prepared to run wiring at my own expense 
into the required positions in the flat), so I fail to under 
stand what *‘ Consumer’? means by referring to the power 
company’s not undertaking wiring on consumer's premises. 
His remark about a possible breakdown of the rising main is 
really amusing. 

Take a parallel case in another trade, say a large depart- 
ment store which delivers its goods free in the London area 
by a dozen vans. Its goods become very much in demand 
and the vans become overloaded; does it write and tell its 
customers that the service cannot be rendered? No, it puts 
on more vans wt its own expense and delivers to its customers 
without a murmur. 

Now we have arrived at the secret (quite open and ob- 
vious); the power company has the monopoly, and you can 
either accept its terms, pay for what it tells you to, or go 
without. 

According to the Extectrican Review share list the com 
pany about which I complained in my letter pays a dividend 
of 14 per cent. on ordinary shares. A little of this huge 
profit might well be used in the extension of mains and ser- 
vices. 

I might mention that I am an electrical contractor. 


R. Egerton Green. 
London, January 6th, 1924. 


Industrial Research. 

The references by Mr. E. K. Scott to the Electrical Re- 
search Association in his otherwise excellent contribution in 
your issue of the 2lst ultimo, are so wide of the mark as 
scarcely to merit serious attention. 

It is not our experience that past presidents of the L.E.E., 
the leading technical experts of most of the large manufac 
turing concerns in the industry, and other able and active 
persons, when meeting in the day-time on committees of this 


association, are tired and worried. ‘There would appear to 
be no better way of dealing with small matters and mino 
researches than that described. My dictum on this class of 
work should not be presented as though in contrast to the 
methods of the Mellon Institute making it appear to be a 
statement of the general policy of this association, whic!) it 
obviously was not. 

The Mellon Institute furnishes opportunities for individual 
researchers to do independent work. The Electrical Research 
Association provides means for co-operative effort, and‘. 
co-ordinating the work of independent workers wherever tl} \ 
may be. ‘Thus an institute like the Mellon Institute w 
not replace and could not fill the position occupied by 
E.R.A. 

If Mr. Scott wishes to see such an institute founded in 
this country and thinks its methods adapted to the Briti-h 
temperament, he will do well not to decry the efforts of 
very persons whose support will be indispensable. 

His contribution, however, serves a useful purpose in 
far as he emphasises once again the difference between 
support given to research in this country and_ elsewhe 
Scientific and technical men are fully alive to the impr 
ance of research. When will our men of means realise t 
opportunity of national service and service to human 
offered by the research movement and = support it 
liberal contributions to the associations and institutions 
tering such work? 

E. B. Wedmore, 
Director and Secretary, British Electrical and Allied 
Industries Research Association. 


London, January Ast, 192A. 


Delayed Deliveries. 


Interesting as the correspondence on the delivery ques 
tion has been, your correspondent, Mr. Higgs, seems in his 
own mind to have overcome all, or at any rate, most, o! 
the difticulties in connection with this troublesome proble1 
| believe your correspondent is known to me (and therefo: 
| do not use a nom de plume), and that he specialises | 
standard material on the Ford car principle. By that 
mean that he does not go in for anything special, and ad 
mittedly it is much easier for him to gauge the time re- 
quired for material and labour, and probably, as he point 
out, he may have finished articles in stock, and is therefor 
able to make delivery within a reasonable time of the pr 
mise given. 

How different is the case of the manufacturer who makes 
some thousands of different articles, a large number of which 
can, and have to, be designed in accordance with the cus 
tomer’s special ** kink”’ (if you like to call it such), and 
taking into consideration the use the article will be put to 
from a utility, decorative, &c., point of view, will your 
correspondent kindly say :— 

(1) How it is possible in such cases to order in advance. 

(2) How to estimate time lost in unforeseen difficulties in 
manufacture in giving a promise of delivery. 

(3) How to escape the well-known outside supplier's 
phrase “‘in stock subject to being unsold,’ and finding two 
days later that it takes five or six weeks to deliver. 

(4) How to escape constant promises of delivery which 
do not materialise for raw material. 

In conclusion, I should like to point out this experience 
An order placed by a steel company was very urgently 
called for and cancellation was threatened if delivery was 
not made within the next few days, whereas the manufac- 
turers of the particular goods were actually waiting for the 
steel company to deliver the sheet steel, which was then 
three months overdue in accordance with their promise of 
delivery. 


l 


A, S. Goodman. 
Birmingham, January Ist, 1924. 


The Future of Radio-Broadcasting. 

Under the above heading, in yesterday’s issue of the 
Exectrica, Review; Mr. A. E. Chapman says that “all 
licensing difficulties which have been experienced in the past 
have been smoothed over, and licences are now issuable upon 
a simple and fair basis satisfactory to the public, the B.B.C., 
the State, and the trade.” 

If one substituted the word ‘‘ ludicrous’”’ for ‘‘ fair’’.in the 
above sentence I think we should be nearer the truth, and 
when one comes to think of it one realises that the present 
basis is far from satisfactory to a certain section, and I venture 
to suggest an important section, of the public, namely, the 
amateur experimenter. At present there are three types of 
licences available, viz. :— 

(a) The B.B.C. licence, costing 10s. 

(b) The constructor’s licence, costing 15s. And 

(c) The experimenter’s licence, costing 10s.; or, if it is de- 
sired to listen to the B.B.C. programmes, 15s. This means, 
of course, that every new experimenter’s licence issued costs 
15s., for it is fairly certain that no experimenter could con- 
scientiously say that he would never listen to the broadcast 
programmes. 

The constructor’s licence enables one to buy and make what- 
ever apparatus one likes, provided that one does not ‘‘ know- 
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buy foreign-made stuff. (That “knowingly” is 


ant ind the licensee is allowed to conduct experiments if 
-— ishes to. What then, is the ditterence between the con- 
structor s licence and the experimenter’s licence? Merely 
that the experimenter may buy cheap, shoddy foreign-made 
atutt he wants to! No sincere experimenter would ever 


buy tuis imported rubbish, and therefore the distinction 
between the two 15s. licences is a snare and a delusion. 
rub, however, is in the way these licences are issued. 


The experimenters’ licences are bound up with miles of red 
tape, and they are consequently very ditlicult to get. The 
coustructor’s licence, on the other hand, can be got for the 


king at the local Post Office; the consequence is that large 
numbers of those who, in the ordinary way, would apply for, 
erve, experimenters’ licences, prefer to take the easier 


ind 


path and be content with constructors’ licences. The inevit 
ible result is that the number of experimenters’ licence holders 
is getting proportionately less and less, and their voice will 


become as that of one crying in the wilderness, unheard 
because of the clamour of the countless listeners-in for more 
and more broadcasting. I am saying nothing against the 
B.B.C., for which I have the greatest regard, but I do feel 
that the present licensing position is very much against the 
interests of the genuine experimenter. Surely the  trans- 
Atlantic successes of the past few weeks have proved that the 
experumenter is worthy of certain privileges. He is, there- 
fore, worthy of more recognition. His only hope lies in the 
various radio societies and in the technical Press. That is 
why I have bothered you with this lengthy epistle. 


J. F. Stanley, B.Sc., A.C.G.I., F.R.A. 
London, January 5th, 1924. 





The Quantum Theory. 

| have pleasure in trying to answer your questions, for, by 
helping each other, we iay possibly begin to understand 
what we are talking about—ieaving how and why alone. 

By sensation 1 mean the state or condition ot my cerebral 
cortex, at any particular moment, due to an effect} on my 
nerve-endings. Ail my experience is the result of euch 
reactions to stimuli. 

\ body when in motion can shift and lift other bodies, and 
so do work. ° Energy ’’ means this ability to do work, which 
is measured in foot-pounds; but, when tume has to be taken 
into account, ©" power comes in as the rate ot doing work. 
Are we agreed? 

Since writing you on the 23rd ult. [ have had an oppor 
tunity of perusing nearly 90 large 4to pages of letterpress 
issued by the Physical Society of London in the form of a 

Report on Radiation and the Quantum Theory,” by J. H. 
Jeans, the author of which has studied these matters closely 
for more than nine years, and most readers will admit that 

to expand the report into a complete treatise nothing less 
than ten times the space available would have sufficed’ ; but 
enough has been published to enable one final conclusion to 
be drawn. ‘* We find—or at least we think we find—that 
nature consists of a series of more or less abrupt jumps. . . . 
e80 minute and so close together as to produce the illusion of 
continuous motion ’’"—shall we say just like films at a kinema’’ 

However, let us start at the beginning: “‘The quantum 
theory had its origin in an attempt to account for the 
spectrum of black-body radiation,’’ so 1 fear that the photo 
graphing of a hot kettle in the dark, by a friend of mine many 
years ago, really was a case of Satan finding ‘some mischief 
still for idle hands to do”! 

\ crucial test of the Newtonian Mechanics is “the phe 
nomenon that (author’s own italics) the total radiant energy 
per unit volume in temperature-equilibrium with matter is 
finite, and not infinite. To understand the meaning of this 
phenomenon, and at the same time to make the question as 
definite, and as simple as possible, let us fix our attention on 
an enclosure with perfectly reflecting walls in which there is 
ss of iron at 0 deg. C., and let us suppose that there is a 
state of equilibrium inside the enclosure. The iron is con 
tinuously radiating energy from its surface into the space in 
side the enclosure, and is also absorbing energy from this 
space.” 

Well, Sir, first we are asked to fix our attention on a non 
existent, and then we are to suppose an impossibility, viz. 

that, when there is temperature-equilibrium between the en- 
( 

t 


ire contents, there can be no radiation from and to and 
een any two—or absorption by either. It is, surely, a con- 
liction in terms! Yet upon this illogical assertion more and 
» evidence is piled till *‘ It seems then to be abundantly 
proved that the transfer of energy must in some way take 
e by jumps and jerks of amount E=hr; but ‘‘mathematical 
SiS gives no indication as to the physical nature of these 
cesses. The physical problem as to when, where and how 
jumps occur can be solved with much less certainty than 
mathematical problem of which the solution has _pre- 
ted the occurrence of energy jumps with a high degree of 
tainty.”’ 
lf energy has jumps and jerks it is assumed to be a 
terial entity; and I venture again to urge upon all the 
“reat desirability of correctly and more precisely defining our 
t s before attempting to think clearly. To me these jump- 








ing-quanta-bundles are about as real as Lodge-spooks or 
Voyie-ectoplasm—and just as useful. Mark ‘T'wain’s Wizard 
could tell what the Kmperor of China was having for dinner, 
but not what a poor man had had for breakfast, and I wonder 
if any superior person can tell me if a body, when no longs 
supported, falls to the ground by imperceptible jnmps and 
jerks, or why it falls at all? 
Facts Befere Fancies. 
January sth, 1924. 





Motor Starter Regulations. 


* Breakdown "’ has raised an issue in your journal which 
is of goncern to the manufacturer ot motur starters. So long 
as there is a demand for small motor starters, the maker wii! 
meet it, but he must think of the possibility of a change in 
practice. it does not appear to be reasonable to employ a 
starting contrivance for a 2h.p. squirrel-cage motor when 
a Z- or 3-kW cooker or radiator may be switched direct on tu 
the line. 

When the lighting load was the main consideration of the 
supply authorities, and generating plants and cableways were 
on a small scale, there existed a necessity for devices to 
prevent tlicker as the occasional motor started up. The 
conditions are much different now; the small motor bears 
the same relation to the cable network as a Jamp did ih 
the early days of electricity supply.- ‘* Breakdown ”’ is not 
so much the victim of red tape as of tradition. It is time 
the regulations were overhauled 

The risk of blowing the service fuses may have been a 
reason for insisting on the use of a starter for a motor. ‘'I'hat 
would mean delay in getting the machinery to work until 
the mains engineer had been called in to replace the fuse 
wire. Juses are as troublesome on the one side as regulations 
are on the other. This risk can be obviated to-day, for tho- 
roughly reliable circuit-breakersa are available; breakers which 
the consumer can be left to operate with safety, and on 
which the time element can be adjusted with an accuracy 
impossible with fuses. ‘Chese breakera can be used ae “ direct 
on ”’ starters for single motors, thus simplifying the apparatus 
required with a motor. 

Anything which tends to simplify control apparatus and 
cheapen the cost of installation should be considered | 
engineers whose business is to further the electrification of 
industry. It would be interesting and useful to have the 
opinions of both supply and works engineers on this subject. 

The question of starters for squirrel-cage motors is also 
worth the attention of engineers in charge of large works 
plants supplied with high-pressure power or with their own 
power generators. If a 150-kVA transformer may be switched 
on to the line without a ‘charging’ device, there would 
appear to be little reason for using a starter to connect even 
a 10- or 15-h.p. motor to the transformer secondary. Is the 

‘ star-delta ’’ starter to become obsolete? 
For George Ellison, 
Wm. F. N. Harper 
Birmingham, January 7th, 1924. 


Would not ‘‘ Breakdown "’ have spared himself the dis- 
comfort of being entangled in *‘ municipal red tape"’ and 
saved himself, his customer, and the Corporation ofticial time 
and trouble, if be had taken the precaution to make himself 
acquainted with the wiring regulations of the supply authority 
concerned before undertaking the installation of the motor’ 

[t is interesting also to note that the fact of one particular 
firm not listing a starter under 3 h.p. * proves"’ the line 
of demarcation between starters and no starters 

Foresight. 

January Tth, 192A. 


_ Letters have been received, too Jate for insertion in this 
issue, from Messrs. A. C. Scott & Co., Ltd., Mr. Sydney Eve 
shed, ** Wanderer, Pelican,’ ‘* Motor Sales Engineer,’’ Mr. 


H. B. Lee, and Mr. 1). B. Hoseason. 








The ** Model Engineer *’ Exhibition.—On Friday last the 
exhibition of "* smail power engineering ’’ and scientific appa- 
ratus organised by the Model Engineer opened at 
the Royal Horticultural Hall, Westminster; it remains 
open until this (Friday) evening The Hall, as usual, 
is crowded with stands showing all kinds ef supplies for 
model-makers, as well as actual model locomotives, yachts, 
hydroplanes, aeroplanes, and complete railways capable of 
carrying adult passengers; a very high degree of skill is mani 
fest in many of the examples of amateur workmanship, reflect- 
ing great credit on the industry and natience of the makers 
A notable feature of the show is the variety of ready-made 
small parts and accessories which can now be obtained from 
manufacturers. Radio apparatus is, of course, well repre- 
sented, but not out of proportion to the rest. On occa - 
sion of our visit there was a large attendance, and a good deal 
of business was being done. 


wis 
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Business Notes. 


Bankruptcy Proceedings.—Stanuey Sipwawt, 51, Islington 
Row, Birmingham, electrical engineer.—The first meeting of 
the creditors was held on December 3lst at the Official Re- 
ceiver’s Oftice, 191, Corporation Street, Birmingham. Accord- 
ing to the statement of affairs, there was a deficiency of £307. 
Debtor attributed his failure to commencing business with 
insufficient capital, bad trade caused through the general de- 
pression in trade, and the depreciation of wireless materials. 
it: appeared that in March, 1922, he commenced business on 
his own account at his present address with £60 capital, 
parts of which represented his army gratuity. He stated 
that his capital was insuflicient for the class of business 1n 
which he was engaged, and in June, 1922, he borrowed £60) 
on the security of a life policy for £125, and in the following 
October a further £40 was borrowed. From the commence- 
ment he had traded under difficulties, and the business had 
never provided a living. The matter was left with the Official 
Receiver as trustee of the estate. 

Jack Suarero, electrician, who also carried on business as 
a tailor at 627, Kingsland Road, Dalston, under the style ot 
Sharpe Bros.—The first meeting of creditors was held on Mon- 
day, at the London Bankruptcy Court, under a receiving 
order. Mr. D. Williams, Official Receiver, reported that the 
debtor had stated that he commenced business six years ago 
with a capital of about £40 or £50 and he ran the tailor’s busi 
ness under the management of his father. Some eight months 
ago there was a burglary, goods to the value of £350 being 
stolen from that branch. The debtor was insured against 
burglary but his claim was opposed by the insurance company 
on the ground that he (debtor) had registered his brother as 
the owner of that business. Asked why he took that step, the 
debtor stated that in January, 1923, an action was launched 
against him by the British Thomson-Houston Co., Ltd., for 
infringement of an electric lamp patent. He thereupon 
thought it necessary to keep the two businesses separate and 
registered his brother as the owner of the tailoring branch 
(he British Thomson-Houston Co. obtained judgment against 
him for about £300 and the insurance company refused to 
vay him any compensation for the burglary, alleging that he 
vag not the owner of the business. The Chairman further 
:ported that the debtor executed a deed of assignment in 
\ugust last and the insurance claim was handed over to the 
trustee thereunder. The debtor returned liabilities of £722, 
apart from the claim of the British Thomson-Houston Co., 
which would have to be added, and assets valued at £85. The 
failure was attributed to the loss by burglary, depreciation in 
the value of stock, and bad trade. Mr. Robinson attended 
for the debtor, who made no offer, and the case was left with 
the Official Receiver to be wound up in bankruptcy. 

A. H. Minnes, electrical engineer, 48, Lidget Street, Lind 
ley, Huddersfield..—Receiving order made December 29th on 
debtor’s own petition. First meeting and public examination 
January Ith, at the Court House, Huddersfield. 

G. H. B. Syneutt (House & Snell), electrical engineer, 6-8, 
Duke Street, Margate.—Discharge suspended for four years. 
(Date of discharge, September 14th, 1927.) 

A. Vivian, electrical engineer, 180, Gray's Inn Road, W.C. 
—Last day for proofs for dividend, January 18th. Trustee, 
Mr. D. Williams, Official Receiver, Carey Street, W.C.2. 

Company Liquidations.—Car IcGnition & Licutine Co., 
Ltp., electrical engineers, late Page Street, Westminster, 
London, S.W.—A meeting of the creditors was held recently 
at 29, Martin Lane, Cannon Street, E.C. Mr. T. Cave, 
the liquidator in the voluntary liquidation, reported that he 
had also been appointed as the receiver for the debenture 
holders. According to the statement of affairs presented, 
the amount due on the debentures was £732, and the assets 
were insufficient to fully discharge that amount. The de- 
ficiency as regarded the debenture holders was £286, and 
there was no balance available for the unsecured creditors 
The claims of the trade creditors totalled £498, while £187 
was owing for rent, &c., and £45 in respect of salaries. The 
assets consisted of : Cash in hand, £40; plant, machinery, stock 
and furniture, £410, expected to produce £65; and book 
debts £485, valued at £385; making total assets of £489, from 
which had to be deducted £44 for preferential claims. Mr 
Cave stated that the company was registered on November 
4th, 1921, to acquire as a going concern a business which had 
previously been carried on at Page Street, Westminster, under 
the style of the Car Ignition & Lighting Co. The capital 
was £1,500, all of which had been issued and was fully paid 
up. Shares to the value of £600 were issued to the vendors 
in payment for the assets required, of which £550 was for the 
yoodwill. Shares to the value of £900 were issued for cash 
Debentures for £700 were created and issued in January. 
1928, also for cash. No interest had ever been paid on the 
debentures. The company started at 26, Page Street, but 
later acquired No. 28 in the same thoroughfare at a rental 
of .£250 per annum. That additional commitment seriously 
impeded the progress of the company. The turnover was 
approximately £4,000 to £6,000 per annum, and did not 
warramt the maintenance of such large premises. During 


the period ended October 3lst, 1922, there was a loss on the 
trading of £710, whilst in the following twelve months there 
was @ further loss of £709. The total loss,during the ) 
years’ trading was £1,419. The expenses of the business 
were then curtailed, and a portion of the premises is 
sublet. -Since October, the position of the company had im. 
proved, but on December 5th last a receiver had to be ap. 
pointed to protect the assets. As the receiver he carried on 
the business for ene week, and after going fully into the 
position he came to the conclusion that the company should 
be liquidated at once. Creditors had been pressing, but proceed- 
ings were stopped by the appointment of the receiver. He 
added that as the assets could not fully discharge the amount 
due on the debentures, the unsecured creditors could jot 
expect any dividend. No resolutions were passed, and there 
fore the voluntary liquidation of the company will be con- 


tinued, with Mr. Cave as liquidator. The following are 
creditors :— 
£ £ 

Burke, S. W., & Cx . 23 Smith, H. W., Ltd . ‘ Os 
British Lighting & Ignition Co. 12 Société des Accumulateurs Elec- 
Morgan Crucible Co —_ oe OD triques owe - 3 
North-I ist Service - «-» 110 Vandervell, C. A., & Co. ... oe 
Pee Conner Telephor Works... 21 Westminster Electric Supply 
Ripaults, Ltd - 19 ~~ Corporation : en — 
Robinson & Co li Millbank Estate Co. one wi 

A. G. Wricut & Co., Lrp., wireless manufacturers, & 
302a, Kentish Town Road, London, N.W.—In pursuance 


the provisions of the Companies (Consolidation) Act, a me 
ing of the creditors was held on January 2nd, at the con 
pany’s oftices, when Mr. F. G. Pullinger, of 47, New Cavendish 
Street, London, W., the liquidator, stated that at a meeting 
of the shareholders, held on December 17th, the shareholders 
passed « resolution to wind up voluntarily, and had appointed 
him liquidator. The unsecured liabilities amounted to approxi 
mately £1,622, while there were preferential claime for £1% 
The paid-up capital amounted to £2,950. The assets totalled 
£2,566. The company was formed in 1903 with a capital of 
£4), and in February, 1923, the company saw a possible 
future for manufacturing wireless parts and it was decided to 
increase the capital by the issue of 3,600 preference shares of 
£1 each. The company were previously engineers. New 
machinery and plant was installed when the boom started 
but by the time they commenced to manufacture wirek 
apparatus the slump had set in. The company was unable to 
obtain further capital and there was no alternative but to g 
into voluntary liquidation. After some discussion it was de- 
cided to confirm the voluntary liquidation, with the present 
liquidator, and a committee consisting of Mr. Fox (of Messr 
E. I’. Moy & Co.), and Mr. Harrison, of Kentish Town. 

Wuite, ANDrews & Co., Lrp.—A meeting of creditors was 
called for January 7th. Particulars of claims to the liqu 
dator, Mr. M. F. Hunter, 15, Water Lane, E.C., by Janu 
ary 27th. 

Brittso RaptosWriretess Manuracturinc Co., Lrp.—A 
meeting of members is called for February 8th at 14, St. Mars 
Axe, K.C., to hear an account of the winding-up from th 
liquidator, Mr. C. W. Burgess. 

HOLBORN Kabio Co., Lap.—A petition for the winding-up 
of this company has been presented to the High Court by th: 
Sterling Telephone and Electric Co., Ltd., of 210-212, Totten 
ham Court Road, W.C., and will be heard in London o1 
January 15th. 

SHERINGHAM Day.Licut (Foreicn)) Ltp.—A meeting of credi 
tors is called for January 2lst at 296, Regent Street. W 
Liquidator, Mr. C. Millar. : 

ELecTRADS, Ltp.—A meeting of members is called for Feb 
ruary llth at 133, Moorgate, E.C., to hear an account of the 
winding-up from the liquidator, Mr. G. F. Baguley. 


Dissolutions of Partnership.—W arson & Stratton, elec- 
trical contractors, 7, Chimes Avenue, Palmers Green, and at 
1, Grove Road, New Southgate.—Mr. G. Watson and Mr. C 
Stratton have dissolved partnership Mr. G. Watson will 
attend to debts. 

Provanp & Catrns, electrical 
Square, Glasgow.—Mr. N. Provand and Mr. A. McF. Cairns 
have dissolved partnership. Mr. J. Thomson, Jun., the late 
manager, will attend to debts and continue the business on 
his own behalf. 

WittiaMs, Pett & Barina, electrical and mechanical engi- 
neers, mercantile agents and merchants, 281, Gray’s Inn Road, 
\W.C.—Messrs. A. Williams, F. B. Pell, and J. T. Baring have 
dissolved partnership. Debts will be attended to by Messrs. 
Williams & Pell, who will continue the business under the 
same style. 


engineers, 8, Blythswood 


Trade Announcements.—.\ wholesale and retail -wireless 
depot has been opened by Mr. L. A STURROCK, of 29, John 
Finnie Street, Kilmarnock. 

Among new Scottish companies registered is J. B. MErKLE- 
JOHN, Ltp., 115, Bath Street, Glasgow. Capital £10,000 in 
£1 shares. Private company to carry on the business of elec- 
tricians, electrical engineers, & 
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Tee “ M.K.” Execrric, Lrp., have built a larger factory to 
mee; the increased demand, ‘and they have now removed into 
it at Wakefield Street, Edmonton, N.18. 

M rs. W. T. Grover & Co., Lap., of Trafford Park, in- 
form us that they have appointed Mesers. J. H. Collie & Co., 


Ltd., 8, Harrington Street, Liverpool, as their representatives 

j Liverpool district. Tel. No. 5039 Central. A stock 

of rubber-insulated wires, cables and flexible cords will be 
{ n ined there. 

ParK Roya ENGINEERING Works, LTD., have issued to 
the istomers a letter regarding statements that have gained 
P ‘-y to the effect that they are no longer in a position to 
execute orders for switchgear and their products generally. 
They state that while a receiver has been appointed pending 
the reconstruction of the company’s finances, they are in a 
position to supply high- and low-pressure switchgear, measur- 


ing instruments and all their usual lines with promptitude 
and of their usual design and workmanship. They have re- 
centiy secured several important contracts from central 
5: stations, Government departments, &c., and have orders for 
. the main d.c. board at the power house at the British Empire 
Exhibition, Wembley. 

Messrs. Rapio Instruments, Ltp., of London, have ap- 
nointed Messrs. J. Corstan Sinclair & Co., 47, Waterloo Street, 
Glasgow, as their representatives for Glasgow and Edinburgh, 
including the Southern Counties of Scotland. The Electrona 
Supply Co., of 164, Market Street, Aberdeen, have been ap- 
pointed representatives for Aberdeen and certain Northern 
Counties of Scotland for the same company. 

Twiss Execrric Transmission, Lrp., 3, Victoria Street, 
London, S.W.1, have opened branch offices at 24, Pearl Build- 
in Newcastle-on-T'yne, under the management of Mr. G. P 
Howkins, A.M.I.E.E., M.M.Min.E., who will attend to all 
their increased business in the area comprising Northumber- 
and, Cumberland, Durham, Westmorland, and the Northern 
part of Lancashire and Yorkshire. 

4 Messrs. W. H. Wittcox & Co., Lrp., have registered the 
owing code addresses: Telegrams: ‘* Enginsplys, Boroh, 
London "’; cables: ‘‘ Enginsplys, London.’’ 
Messrs. Puinuirs & Sons (CuHIswick), Lrp., electrical engi- 
have removed from High Road, Chiswick, W.4, to 42, 
Waterford Road, Walham Green, S.W.6. 
‘ Mr. R. J. Pauw, late London manager of Messrs. E. 
i Ltd., has joined the sales staff of Messrs. Bat 
of London, London and South of England 
Messrs. F. & A. Parkinson, Ltd., Guiseley, and 
Flather & Co., Ltd., Leeds, manufacturers of a.c. 
electric motors. 


Catalogues and Lists.—Tue Caste Accessories Co., Lap., 
Britannia Works, Tipton, Staffs.—A well-produced catalogue 
(148 p.) containing illustrated details and prices of electric 
lighting fittings, including watertight lanterns, reflectors of 
all types, hand lamps, fuses, brackets, and standards. Also 
ilustrated pamphlets dealing with switch- and fuse-gear, 
‘Revo ”’ electric fires, and other domestic appliances. 

THe Foster ENGINEERING Co., Lap., Morden Works, 
a Wimbledon, S.W.19.—A number of illustrated pamphlets, 

&e., advertising the firm’s transformers, gasfilled lamp 
fittings, ‘‘ Apex "’ switchgear, and other products. A pamphlet 
: illustrating examples of the firm’s transformers, issued on the 
occasion of the production of the 50,000th my ig 

: Messrs. Siemens & ENGuiisa Evectric Lamp Co., Lrp., 38-39, 
Upper Thames Street, E.C.4.—January price list of electrical 
supplies. List prices are given with key letters indicating dis- 
5 counts. 

i Messrs. Warp & Go.pstone, Ltp., Frederick Road, 
Pendleton, Manchester.—Radio List No. 104, containing illus- 
trations and prices of radio-telephone receiving sets, parts, and 
} accessories. 
4 Messrs. Spencers (ELrectricat), 
Place, Wilson Street, E.C.2.—A 


ings 
- 


neers, 


Brook, 
s & Windibank, 
distributors for 
Messrs. 


and d.c. 








Lrp., 7-9, 


White Cross 
price list of * 


* Conqueror 


amps, including automobile patterns. 
“w He ‘‘ Atrracta’’ Rapio Co., Ll, Hanway Place, Oxford 
Street, W.1.—An illustrated and priced leaflet giving parti- 
ars of the “ Ariel ’’ radio receiving set. 
‘HE STERLING TELEPHONE & ExLectric Co., Lp., 210-212, Tot- 
ham Court Road, W —Publication No. 388, showing 


ications of ** Sterling ”’ ‘radio receiving sets. Also Publi 
ion No. 391, dealing with lightweight he ad telephones with 
Yuralumin ”’ headbands. The 
iboard cut-out advertising its 
aker. 
; Messrs. H. C. Torrerp, Lrv., 30, 
n.—An illustrated and priced catalogue 
Syren "’ radio-telephone receiving sets. 
ir. GrorGe P., Cosway, The Arcade, Nuneaton.—A 
imphlet containing a detailed and illustrated description of 
‘“* Dred-Nort * link disconnecting box 
essrs. CromMpTON & Co., L1p., Chelmsford, Essex.—A well- 
strated description of the Crompton-Robertson combina- 
n slide-wire bridge and potentiometer. 
I Lrp., Higher Openshaw, 


company has ulso Ss ued i 
Sterling Buby loud 


Church Street, Birming 
containing details 


J 


‘essrs. Fercuson Pati, Man- 


1ester.—A brochure dealing with the remarkable progress 
ide by the firm since its inaugur: ition in 1913, copiously 


ustrated with views of the company’s works and po ts. 
THE MvctuarD Rapio Vatve Co., 45, Nightingale | zane, Bal- 
S.W.12.—Leaflet V.R. 6, dealing with the ‘ ‘Mullard dull 
mither valve, and a leaflet and poster giving the reduced prices 
O.R.A ‘A.,”’ and “ B.”’ valves, 


Messrs. Butt Morors, Lrp., Stowmarket.—List No. 11-23, 
containing illustrations, dimensioned drawings, and specifica- 
tions of ‘‘ Bull”’ d.c. dynamos, motors, and motor-generator 
—.. Also pocket price lists of these machines and switch- 
,0ardas. 


Book Notices.—‘‘ Cambridge Galvanometers’’ is the 
title of a brochure about to be issued by the Cambridge and 
Paul Instrument Co., Ltd. (List No. 167); it is one of those 
trude publications which are of permanent value, because they 
contain technical information relating to the ’ subject wilh 
which they deal. In the present instance the first section is 
devoted to ‘‘ General Principles,’’ and briefly explains the lead- 
ing characteristics of galvanometers and their bearing upon 
the various purposes for which the instruments are used. 
Methods of magnification of deflections and the factors which 
control sensitivity are discussed, and the sensitivity data of 
the various types of galvanometer are fully tabulated; the most 
sensitive instrument in the list gives 1 mm. deflection at one 
metre distance, with a current of 0.000083 micro-ampere. 

The remainder of the brochure contains illustrated parti 
culars of the numerous types of galvanometer that are made 
by the company, embracing representatives of almost all 
known varieties, and including apparatus recording both bv 
ink and by photographic methods, with numerous reproduc- 
tions of typical records. A concluding section gives details of 
the accessories employed in galvanometry, including a variety 
of suspensions. The brochure, which is not a price list, will 
be found most useful as a source of information, and it also 
contains many’ references to the literature of the subject. 


‘The Electrical Engineer's Year Book and Diary, 1924.”’ 
(Pp. 484.) London: S. Davis & Co. Price 2ls. post free.— 


The absence of the preface to draw attention to alterations 
and additions, which is a usual feature of annual publications, 
makes it difficult to trace what has been added or amended 
in this, the sixteenth, edition It is a few pages shorter 
than the last edition, but the only item which appears to 
have been dropped is the table showing the system and degree 
of illumination required in various industries. The new 
matter includes a short article on chemical rectifiers. 

‘The Journal of the Junior Institution of Engineers,” 
January, 1924. London: Percival Marshall & Co. Price 2s 
—Three papers are re produced in this issue :—‘ Technical 
Arbitrations,"” by W Tookey, M.I.Mech.E.; ‘‘ Modern 
Locomotive Lubrication Practice,’ by B. Spencer; and 
‘ Amateur -Cinematography,” by Dr. C. E. K. Mees. ‘There 
are also reports of meetings and visits, reviews, &c. 

‘The Decimal Educator,’’ December, 1923. London: The 
Decimal Association. Price 6d.—In this issue appears a re 
port of the annual meeting of the Association, and an ad lress 
by Sir Richard Gregory, D.Sc., the president, on “* The Metric 
System and Internationalism.” The president reiterated the 
need for a simplification of the systems of measurement at 
present in use in this and some other countries, showing how 
trade was handicapped by the confusion arising out of the 
lack of uniformity. Mr. Harry Allcock contributes an article 
upon the decimalisation of British currency, and many other 
interesting notes and articles on various phase s of the decimal 
system are published. 


‘The Electronic Theory of Valency '""—a general discussion 


held by the Faraday Society. London: The Society. Price 
10s. 6d. net. 

“Concrete Year Book, 1924."" Edited by O. Faber and 
H. L. Childe. Pp. 352. London: Concrete Publications, Lad. 
Price 2s. 6d. net. 

Calendars and Diaries.—\Mrssns. Cryseico, Lrp., Bedford, 


have sent us a desk calendar with monthly slips and a memo 
randum pad. 

Messrs. Croccon & Co., Lap., Upper Thames Street, E.C., 
have distributed a wall calendar w ith monthly sheets bearing 
illustrations of electric fires, bells, irons, &c 

A New Year souvenir has been issued by Messrs. F. & A 
PaRKtuNsoN, Liap., of Guiseley, Leeds, on the occasion of its 
annual social. It takes the form of a folder entitled “ Alterna- 
tions,”’ containing some interesting writing with regard to 
the business and works of the company, the enterprising 
spirit which possesses it, and a new co-partnership scheme by 

which any employé may become a shareholder, hia shares 

being subscribed for by weekly payments and a dividend of 

5} per cent. per annum, free of income tax, being paid. 
Messrs. Crompton & Co.’s (Chelmsford) calendar has large 


monthly sheets bearing illustrations of the firm's plant 
From the Industrial League and Council (82, Victoria 
Street, S.W.1) we have received a useful pocket diary fo: 


1994. It contains a good deal cf industrial and commercial 
information, including. a list of Joint Industrial Councils, 
'rade Boards, tables of strikes and lock-outs (1900-23), ‘a 
‘lirectory of societies, and particulars concerning trade unions 
and the League and Council itself. There is plenty of space 
for daily engagements and memoranda. and copies mav le 
obtained from the offices (2s. 6d.). 

A cardboard cut-out representing an electric 
weekly date slips, has been received from Messrs. 
Venic.es, Ltp., Caxton House, Westminster. 

Messrs. W. H. Witcox & Co., Lap., Southwark Street. 
S.E., have sent us a calendar with monthly sheets bearing 
illustrations and materials and appliances supplied by the 
firm. 

A vest pocket calendar has been received from the Univer- 
sity Engineering College, of Westgate-on-Sea, Kent, also a 
New Year pencil souvenir, 
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Monthly cards for a calendar sent us on a previous occasion 
have been received from Messrs. Funtuer’s UNITED ELECTRIC 
Works, Lrp., Chadwell Heath, E. 

A handy calendar with monthly sheets having spaces for 
memoranda has been received from Messrs. W. H. SuGpen 
sanD Co., Lirv., Glenny Road, Barking. 

Utility is the keynote cf a wall calendar received from the 
DAVENPORT ENGINEERING Co., Lip., Bradford, which has a 
block of daily slips with bold figures. 

THE SHROPSHIRE, WORCESTERSHIRE & STAFFORDSHIRE ELEC- 
tric Power Company, of Smethwick, has chosen as the sub- 
ject for a large and handsome calendar for this very uncer 
tain year, “‘ Duwn”’ (E. Moeller), a charming view across the 
sea at the first breaking of the new day after a stormy night. 
It is a picture representative of the vast powers of Nature 
which still lie beyond the control of man. 

Messrs. Sutcuirre Bros. & Brycrt, Lap., of Hyde, have 
issued a serviceable pocket diary, &c., containing calendars for 
1924 and 1925, ample daily space, and a number of useful 
tables, including football and cricket information 

THE PIRELLI-GENERAL CaBLE Works, L1p., of 144, Queen 
Victoria Street, London, E.C., has issued a calendar for 1924. 
consisting of vest-pocket cellulcid containing a few 
memoranda. sheets. 

Tur Key ENGINEERING Co., Lap 
London, E.C.4, has prepared 
celluloid. 


The ‘* Sterling’? Demonstration Car.—A very practical 
way of advertising its radio-telephone apparatus is being em 
ployed by the Srertinc TELEPHONE AND Execrric Co., Lip. 
This is the use of a car fitted with receiving sets, amplifiers, 
loud speakers, and components arranged ready for demon- 
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STERLING “* DEMONSTRATION CAR 


strating at a moment's notice. A four-wire aerial is stretched 

between posts at the back of the car and a “ jib” fitted at 

the front. The car is illustrated in the accompanying picture 
For Sale.—Messrs. H. Butcher & Co. will sell by auc- 

tion, on January 17th and 18th, at 13, High Holborn, W.¢ 

i large quantity of electrical and wireless accessories, material, 


stores, cable, &c. (See our advertisement pages to-day.) 


New Belgian Companies.—There has been formed at 
Velm the Centrale Electrique de Velm for the generation o1 
rerehase of electric current and its distribution in the town- 
ship of Velm and neighbourhood. Its capital is unlimited, 
with a*minimum of %6,000 fr. 

The Nouveaux Etablissements Eugéne Hurstel is a company 
formed to replace a company of the same name. Its capital 
is 600.000 fr. and its operations embrace the manufacture of 
Ineasuring instruments, machine tools, &: Its offices are at 
J4, Rue de Laeken, Brussels. 

Oppagne-Wenin-Electricité is the style of a co-operative 
company formed at Oppagne to supply current to that town 
and neighbouring townships. The capital is unlimited, but 
fixed at a minimum of 20,000 fr 

With a eapital of 600,000 fr 
Dreogenbosch-lez-Bruxelles (Rue 
company for the manufacture of 
stances 

There has been embodied at Brussels (158, Rue Royale) a 
company styled Tramways et Flectricité en Russie for the 
arrving on of electrieal undertakings of al) kinds, and princi 


pally in Russia. Its capital is 13,000,000 fr 


British Financial Mission to Brazil.—Reutcr reports the 
rrival at Rio de Janeiro at the end of December of the mem 
hers of the British financial mission, who have visited Brazil 
1t the request of the Brazilian Government with regard to 
questions connected with the investment of British capital 
in Brazil. 


Electricity Supply Rifle League.—The following are the 
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results of matches during the winter session Central A, 5&2, 
Central B. 558: Central A. 583. City. 579: Central A, 479. 
County, 578; Central A. 583, Hackney. 525: Central A. 584. 
Metropolitan, 579; Central A, 583, St. James, 566: Central A. 





— 


588, West Ham, 515; City, 584, Central B, 558; County, 57) 
Central B, 552; Central B, 556, Hackney, 523; Central B, 56)’ 
Metropolitan, 561; St. James, 553, Central B, 548; Central B 
546, West Ham, 510; City, 585, County, 477; City 584, 
Hackney, 490; Metropolitan, 574, City 571; City, 571, 
James, 550; City, 585, West Ham, 541; County, 580, Hackney, 


522; County, 585, Metropolitan, 569; County, 583, St. James. 
529; County, 570, West Ham, 536; Metropolitan, 566, Hack 
ney, 516; St. James, 547, Hackney, 503; Hackney, 528, Wes 


Ham, 495; Metropolitan, 579, St. James, 544; Metropolitan, 
580, West Ham, 511; St. James, 557, West Ham, 494 The 
County Co. heads the league with 26 points; the Central 4 
team is second with 24 points; and the City Co. is third with 
22 points. 

Annual Dinner.—The annual dinner of the indoor and 
outdoor staffs of Messrs. Francis Polden & Co., Ltd., was 
held on Saturday last at Slater’s Restaurant, Cannon Street 
In the toast of the ‘‘ Social Committee,’’ proposed by M 


A. C. Hill, the committee was heartily congratulated. \rs 
Polden was presented with a bouquet and Mr. Polden with 4 


chairman's hammer and striking block as a mark of esteen 
Mr. R. T. Shaw gave the toast of ‘‘ The Chiirman and his 
Company,’’ and Mr. Polden responded in a few appreciative 
words. Mr. P. Wood proposed the toast of “*‘ The Ladies and 
Visitors,’ and Mr. W. T. Smith responded. Mr. Polden, in 
submitting the toast of *‘ The Indoor and Outdoor Staffs, 
said how much he valued the ready and willing co-operatior 
of both, and Mr. W. T. Buswell responded on behalf of the 
Indoor Staff and Mr. H. G. Simmonds for the Outdoor Staff 
\ very fine musical programme was rendered by the ** Gay 
Sextette '’ concert party after the dinner. 

New Zealand’s Trade with Germany.—Since the war, 
until September Ist last, no German goods were allowed to 
be imported into New Zealand except under special licence 
from the Minister of Customs During the last complet 
vear (1922) the value of imported amounted to 
£23,537. generators, motors and transformers accounting fo 
£275 of this total. In the same vear goods to the value of 
£218 338 were exported to Germany, 


Electrical Trade of Australia.—In the 


goods so 


course of his report 


for the vear ending June, 1928, which is abstracted in last 
week’s Board of Trade Journal, Mr. S. W. B. McGregor, 
1i.M. Senior Trade Commissioner in the Australian Common 


wealth, says that Australia offers an increasing market for 
electrical machinery, which would appear, in certain cases, 
to justify British manufacturers in strengthening their Aust- 
ralian organisation. Owing to the revised classification, the 
value of imports of electrical machinery in 1922-23 cannot be 
compared with that in 1921-22. In the latter year the im- 





ports were valued at £1,349,210, and countries of origin 
were :— : 
United Kingdom 688,997 
Sweden 33,016 
United States 606,350 
All countries 1,349,210 
In 1922-28 values of imports of electrical machinery and 
appliances, &c., were :— : 
Dynamo electrical machines 944,319 
Fans, electric 38,103 
Fittings, electric 219,211 
Heating and cooking appliances 21,194 


Lamps, filament, for lighting or heating 338,431 
Measuring and recording instruments 175,908 


Regulating, starting and controlling 
appliances 528,024 
Static transformers 146,085 
Tel. instruments and appliances 4,725 
Telephones 195,912 
Electrical appliances, n.e.i 478,572 


Insulated Wire and Cable.—Imports in 


1922-28 were valued 
ut £1,205,706, and in 1921-22 were £ 


United Kingdom 860,000 

Japan... on 3,930 

United States 22,237 

All countries . 888,184 
With regard to foreign competition, for the nine months 
ended March, 1923, the imports from the United Kine- 
dom aggregated £52.731,797, and those from U.S.A 


£17,661,708. It is stated that the competition of the Unite 
States continues to be in metals, metal manufactures, m 
chinery and motor-cars. ‘As regards steel plates, sheets 
and sections, an extensive inquiry made during the year re- 
vealed the fact that, speaking generally, United States stec! 
is more uniform in quality and finish than British, als 
United States firms pay greater attention to packing stee 
material than British firms. Japanese competition is prin 
cipally in silk. German competition is at present inappre 
ciable. A few tools, motor-cars, and pianos are coming in.” 

Employment in Switzerland.—The economic situatio: 
in Switzerland in the course of the latter months of las 
vear, it is said, showed a _ considerable improvement 
The activity in the building trade and better employment i: 
the machine industrv (occasioned by the progress made wit! 
the electrification of the Federal railways) have brought to 
un end the unemployment which marked the beginning of 
the vear. 
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ihe F. B.I.—The annual meeting of the Federation of 
iush Industries is to be held at the Hotel Cecil on Thursday 
+, January 17th. Sir Eric Geddes states that he is willing 
t. remain in office as president for another year. 


B 


ferlin Metal Workers’ Lock-out.—A Reuter dispatch, 
ed Berlin, January 3rd, says that owing to the refusal of the 
tal workers there to agree to a proposed reduction in their 
ses the employers have locked out about 130,000 of them 
work in some hundred Berlin metal factories is at a stand- 
Negotiations are proceeding for a settlement of the dis- 


Lead Prices.—We have received from Messrs. M. H. 
Cawson, of 60, Gracechurch Street, London, E.C.3, a large 
chart showing the net reonthly average market prices of soft 

ign pig lead. 


Chinese Industrial Mission.—feuter’'s Agency learns that 
HE. Chang Chien, Chinese Industrial High Commissioner, 
who is at the he ad of an industrial commission, comprising 
seven delegates, was expected to arrive in London this week. 
The Mission will spend a week in London, visiting the various 
ir iestrial centres in the neighbourhood of the Metropolis and 
also conferring with leading business men. ‘I'he object of the 
Mission is to investigate comme -rcial and industrial methods in 
Europe. Since it left China it has studied conditions in 
France, Belgium, Holland, Germany, Austria, Switzerland, 
nd Italy. During its visit to London the Mission will be 
entertained to luncheon by the British Government, to a lun- 
cheon by the Federation of British Industries, and at a ban- 
quet given in its honour by the Chinese Minister in London. 
he London programme will also include a reception by 
Chinese students, a reception at the Legation, and a luncheon 
the London Chamber of Commerce. At the dinner given 
by the Chinese Minister, among the guests will be represen 
tatives of the Foreign Office, Department of Overseas Trade, 
Chamber of Commerce, China Association, &c. On leaving 
ondon the High Commissioner and the members of the Com- 


ission will make a tour of the provinces, and will finally 
eave on Wednesday, January 23rd, on the Majestic, to con- 
tinue their —— in the United States. 

Sales Conference.— Was announced as 


Advertising ’ 

the subject of an ac =a last night a Sir Harold Mackintosh 
ind Mr. E. L. Fletcher at a sales conference organised by the 
E.D.A. Sub-committee at the Mechanics’ Institute, Halifax. 


Lead.—Reporting under date January 5th, Messrs. James 
lorster & Co. state: ‘* There is little fresh business passing 
with consumers just at the moment, which is not unusual in 
the first week in January, when many are taking stock. It 
is anticipated, however, that there should be some good buy 
ing to be done before long, particularly by the cable trade.”’ 


Machine Tool and Engineering Exhibition.—The secre- 
ay of the Machine Tool ‘frades Association states that that 

body has already taken most of the space for the Third 
Mechinn Tool and Engineering Exhibition, which is to be 
held at Olympia from September 5th to 27th. On and after 
january 15th, however, any space still available will be offered 
to non-members for the display of suitable goods other than 
nachine tools, small tools, and wood-working machinery, 

iich may only be exhibited by members of the Association 
/ ird of Trade Journal. 


Electrical Trousers Press.—The Commercial Secretary at 
Copenhagen (Mr. Richard Turner, O.B.E.) reports that he 
has been approached by a Danish firm of bespoke tailors who 

» desirous of getting into touch with British manufacturers 

Godel machines for pressing the seams of trousers 

Further information can be obtained from the Department 


f Overseas Trade, 35, Old Queen Street, Iondon, S.W.1 
Reference No. 8513/F-.R. C.C/ (2). 
Social Events.—.\ dinner was given on December 14th to 


of Chamberlain & Hookham, Ltd., 

the directors, to celebrate the 40th year since the founda- 
ion of the firm and also the year in which the millionth 
eter was manufactured. The dinner was given in the 
Magnet Club at the Witton Works of the General Electric 

)., Ltd., the details being carried out under the administra- 
ion of Capt. Walton. About 620 sat down to dinner. Danc- 
ng followed, also a whist-drive. The musical programme 
as provided by the G.E.C. Band. A variety entertainment, 
neluding conjuring, was provided, and it was much appre- 
iated by the junior members. Mr. W. S. Sprague, manay 

g director, presided He was supported by a small com 
\ittee and many stewards. The other directors, Dr. Railing 
ind Mr. Donald Hope, were prevented by indisposition from 
wing present, but Mr. M. J. Railing attended in place of his 
brother, and addressed the gathering. During the proceed 
ngs a combined presentation was made to Mr. Sprague, to 

mmemorate the event, from the whole of the staff and 
‘orkpeople, and in addition special presentations fromthe 
Solar Works Social Club, the Angling Society, and the Foot- 
ball Club. 

On the invitation of Mr. Robson, 
Coleman, of Newcastle-upon-Tyne, the staff and employés, 
with their wives, held their annual social evening on Friday 
1st at the Minories Assembly Rooms. The company present 
numbered 130. After several hours at whist, supper was 

rved and dancing and a second whist ‘drive followed. The 


he staff and workpeople 


of Messrs. Robson and 








prizes for the first whist drive were presented by Mrs. Robson 
und for the second by Mrs. Lowrey. The apprentices who had 
come out highest in the results of technical education at the 
evening classes received prizes: L. Rutherford, £3 3s., three 
passes with distinction, and a free scholarship for next year's 
classes; H. Manuel, £2 2s., three passes, two with distinction 
and a scholarship; N. Hepplewhite and A. Mickler, £1 Is. 

each for two first-class passes. At the close a vote of thanks 


to Mr. and Mrs. Robson was heartily carried with musical 
honours. Music was provided by Mr. Davides en's Maxe band. 
British Empire Exhibition Note.—The Rochdale Elec- 


tricity Committee recommends the Council to contribute £50 
towards the electrical display at the exhibition. 


Tradesmen Using the Royal Arms.—The London Gazette 
for January lst contains lists of tradesmen in London and 
elsewhere who hold appointments to Royalty with authority 
to use the Royal Arms. 


Management and Industry.—The series of lectures on this 
subject, at the Polytechnic, arranged in co-operation with 
the Industrial League and Council, “will be resumed to-night 
in the Fyvie Hall of the Polytechnic at 8 o'clock. The 
lecturer will be Mr. James F. Butterworth, and his subject : 
‘Motion Study and Fatigue Study: The Fundamentals of 
eamanae Production.” Other events in the course will 
ye :— 

February 8th.—‘* The 
by Dr. Edgar L. Collis, 

February 22nd.—‘* The 
ancy,’ by H. W. Allingham, M.1I.Mech.E., &c. 

March 7th.—‘' The Attitude of Labour to Problems of In- 
dustrial Organisation,’ by F. S. Button, J.P. 


Safeguarding of He - in Industry,’ 


M.A., M.D., M.R.C. 


Economic Aspect sf ‘Cost Account: 








Lighting and Power Notes. 


Amble.— INAUGURATION OF ELECTRICITY 
District Council's electricity scheme was recently inaugurated 
by the chairman of the Council, who switched on the supply. 
rhe current is obtained oe the Newcastle Electric Supply 
Co. at 20,000 V, and is transformed down at the sub-station 
to 440 V for power and 250 V for lighting. The contractors 
for the whole scheme are Messrs. Graham Bros., of Middles- 
brough, and the resident engineer is Mr. E. A. Anderson. 

Bangor.—Loans.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
the following sums :—£3,000 for mains and services; £1,000 
for meters; and £546 in connection with the bulk supply 
scheme. 

Barnstaple.—Loay.— The 


SuppLty.—The Urban 


Electricity Committee has recow- 
mended the purchase of a Browett Lindley engine, at an 
estimated cost of £2,000, and that application be made to 
the Electricity Commissioners for sanction to a loan to cover 
the expenditure. 

Batley.—Evectricity CHarces.—The ‘Town Council has 
adopted a recommendation of the Electricity Committee that, 
us an alternative to the present sliding scale, a flat-rate 
charge be made at the rate of 2d. per kWh for electricity 
for heating and cooking purposes. 


Blackpool.—Loaxs.—The Electricity Comuaittee has rm 
ceived the sanction of the Electricity Commissioners to the 
borrowing of £17,400 for electricity purposes, and application 
is being made for saiction to a loan of £11,500 for additional 


plant. 
Bognor.—W orks Extensions.—The Bognor Gas Light and 
Coke Co. has now extensions in hand which will double 


the capacity of the power station. An order has also recently 
been placed for a new 6-cylinder Diese! oil engine. 

Bridlington.—Proposep Works  Extension.—The ‘Town 
Council has decided to obtain the advice of a consulting engi- 
neer as to the extension of the electricity works. 


Bristol.—U NempLoyMENT ScHEME.—With a view to providing 
work for the unemployed, the Electricity Committee has 
obtained the approval of the Unemployment Grants Commit- 
tee of a scheme for extending the existing 3-phase svstem 
along the main artery of Bedminster to Bedminster wD. 
The cost of the scheme is estimated at £16,601, and applica- 
tion is to be made to the Electricity Commissioners for eanc- 
tion to the borrowing of this sum. 


Colchester.—New Power 
received a report from Mz 


Station —Ihe Town Council has 
W. C. C. Hawtayne, consulting 
engineer, on the proposed erection of a pew power station. 
It is proposed to erect a new power station at Hythe and 
install two turbo-alternators with a capacity of 1,250 KW each, 


together with boilers and the necessary auxiliary plant. 
When the work on this station is well advanced, it is pro 
posed to dispose of certain obsolete plant at the Osborne 


Street works to make room for converters to work in con 
junction with the turbo-alternators at the new station. Pro- 
vision will be made at the Hythe station for additional plant 
to meet future developments. An alternating-current supply 
will be given and transmitted at a pressure of 6,600 V. The 
estimated expenditure on the new generating station, equip 
ment of Osborne street sub-station and feeder cables betwe- 
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station and sub-station is as follows :—Buildings, &c., 
dismantiutg and re-erectilon of 


the new 


£42, 10 Plunt, Mcluding § the 


existing plant, £69,370. Mains, including a.c. and d.c. cables 
between Hythe station and Osborne Street sub-station, 
L160 Cchubping over gsupply in Lexden, Mile bud and 
Bergholt district {7 5U0, making a total, together with the 


consulting engineer's fees, of £145,700. The Council has ap- 
proved the report, and application is to be made to the 
blectricity Commissioners tor sanction to the carrying out of 
th hein 

Canada.—Hypro-E.ectric DeveLtopmMent.—Sir Adam Beck, 


has announced plans for a 
Lawrence River, 


Minister of Power, 
development scheme on the St. 


the Untarlo 
large power 


near Norrisburg, to be carried out in co-operation with the 
Provincial and Federal Governments. The scheme includes 
a dam, contro rks and development, which will cost from 
75 to 80 million dollars, generating 350,000 h.p. for use in 
Ontario. ‘lhe dam will raise the level of the water in Toronto 
Harbour by 2 ft. and in Montreal Harbour by 18 inches. The 
scheme wiil take five or six years to complete, and the power 


carrying out of the scheme 
Dominion Government and 


will serve astern Ontario. ‘The 
is dependent on the consent of the 
the co-ojx tion ol the United States Government either 
lirectly or through a private company.—Reuter (Toronto). 
Cheshire.—ProGress or Suppty.—Under the Chester Elec- 
tricity /:xtension (Special Order), 1923, the Chester Corporation 
has received powers to supply electricity in Cheshire over an 
urea of about 72 square uules. ‘The overhead transmission 
ine to Blacon, Saughall, and Mollington has been completed, 
and a supply of electricity inaugurated to Blacon and Saughall 
\ithin a few days the supply will be available at Mollington 
his is the first section of the scheme to be carried out under 
the Special Order 
Clackmannanshire.- OPPOSITION TO ORDER.—The County 
Council has decided to op p se the application of the Scottish 
lidilands Julectricity Suppl L.td., lor an Order to extend its 
rea of supply so as to ine sails certain districts in the county 
Croydon,.-—ELecrriciry ExtTensions.—The Corporation has 
idopted a recomméndation of the Electricity Committee for 
provistonal estimate olf £{4)000 Tor work to be carried out 
n connection with the electricity undertaking during 1924. 


Darwen. Loan.—The 
to borrow £14,357 tor mains, 

East Midlands Electricity District—The Electricity Com- 
missioners have submitted to the Minister of Transport for 
contirmation an Order made by them constituting the East 
Midlands Electricity District and establishing the East 
Midlands Electricity Advisory Board. 

Eastleigh and Bishopstoke.—E.ecrricity SurpLy.—Messrs. 
Preston & Co., of Wareham, have vritten to the Urban 
Council, on behalf of a client, offering to supply electricity to 
the town at a maximuin price of Is. per kWh, under a Special 
Order proposed to be applied for. The Council has replied, 
pointing out that the Southampton Town Council has already, 
with the consent of the Council, obtained a Special Order 
to supply the district with electricity. 

Grampian Electricity District.—Orrosition To Orper.—At 
a recent meeting of the Forfar County Council it was decided 
to oppose the Grampian Electricity Order. A committee was 
appointed to consider and report upon the question of further 
proceedings, and it was also decided to try to secure the 
concurrence of Perthshire and Stirlingshire. 


Hamilton.—CorrectTion.—The statement 
December 28th that the Town Council had decided to take 
over the electricity undertaking, owned by Messrs. Edmund- 
son's llectricity Corporation, Ltd., was incorrect. Messrs. 
Edmundsons inform us that negotiations are in progress for 
an extension of the agreement existing between them and the 
Town Council 


is applying for sanction 
and general distribution. 


Corporation 
Cry Lee 


in our issue of 


Iikley.—Loans.—The Urban District Council is applying to 
the Electricity Commissioners for sanction to the borrowing 
{ £2,150 for the provision of a feeder cable to the Wheatle 

ine area at Ben Rhydding; £1,000 for switchgear and plant 
ind £1,700 for additional expenditure in connection with th: 
generating set which it 1s proposed to retain at the Council's 
vorks whilst Rosen wot il a bulk supply from the Yorkshire 
Electric Power Co., Ltd. 


Irish Free State.—Taur.tes (Co. Tipperary).—The electric 


lighting scl 


heme to be put in hand immediately, and will 

he financed bv a loan of £5 000 and local redeemable stock 
ISS] of £3,400 

Bray (Co. WickLtow).—The electrical engineer has gub- 

mitted a report to the District Council on the proposed 

cheme to introduce new system of electricity supply in the 

district. The new scheme would involve the erection of two 


and the estimated cost is £13,600 

Kilmarnock.—Year’s WorkING.—The accounts of the burgh 
ectricity undertaking (engineer, Mr. W. C. Bexon) for the 
ir ended May 15th last show a total revenue of £99,487, as 


sub-stations, 


mpared with £103,080 in 1921-22 Working expenses 
nounted to £42,885 (£66,559), leaving a gross profit of 
£56,652 (£56,521). After payment of capital charges, there 
is 2a ba e 0 £3,497 there was a deficit of £3,087 
n th previou veal working leaving a net proht 
£340) Expenditure on capital account during the year 


, 
f £191,782 the irgest items being £107,606 -for 


machinery and £56,822 for.mains. A total of 17,2923 
of electrical energy was sold, an increase of 2,881,394, and ¢ 
total number of consumers connected increased from 2 
3.253. 
Lancashire. 
shire biectricity 
on January 9th. 
Liverpool.—Loans SanctioneD.—The Corporation | re 
ceived the sanction of the klectricity Commiussioner 
borrowing of £45,000 for mains and £7,740 for the inst 
of a rotary converter. 
London.—IsLincton.—The 
the sanction of the Electricity Commiussioners to the | 
ing of £18,160 for mains, services, &., and £28,000 f 
installation of one 5,000-kW gi negating set at the ele 
works at Holloway 


—The Interim Advisory Board of the Mid 
District held its first meeting at b! 


Borough Council has r 


Manchester.—E.ectricity Surprty.—The output of tl 
poration electricity undertaking for the month ended 
ber 3Uth was 25.947 million kWh, an increase of W.9 per 


corresponding period of 1922, and the maz: 
580 kW, an increase of 14.1 per cent 
constitutes a record in the history of the department. 
Additional plant capacity is required at a numbe 
sub-stations, and it has been decided to install one 
motor converter and six 1,050/1,270-kW motor conve 
Northern Ireland.—Lonponberry.—The 
ngineer, Mr. Kk. V. M 


over the 
demand was 101, 


I 
2 ix 


accounts of 


electricity ubdertukiny (evectrical ene 
tor the year ended March sist last sh that alter paym 
interest and sinking fund, thers iS a net surplus of st 


total conne: 
number of consumers was | 
it of electrical e: 


The maximum load was 24,200 kW, and the 
amounted to 6,946 kW. ‘Th 
an increase ol $s, and the total amour 





generated was 3,275,476 kWh. During the year a contract 
placed with Messrs. A. Yarrow & Co., of Scotstoun, Glasg 
for two water-tube boilers. In view of the increasing der 
for electricity, the electrical engineer has recommended t 

stallation of a 3,000-kW turbo-alternator, and also the ere 


of a sub-station at Waterside. 
Betrast.—The Corporation is applying to the Elect 
Commissioners for sanction to the wrowlng of £4,555 


the installation of a water screen at the Harbour } 
station. 
Preston.—PrRoGREsS oF NEW Power StTATION.—Progress is 


being made in the completion of the power station at Prest 
and it is expected that the machinery in the new power-hou 
on the south bank of the Ribble, will be set in motion during 
the course of the present half-year. Four of the boilers 


one of the turbines are in position, and preparations for 
installation of the second and third turbines are in progré 
Some delay has been occasioned by recent floods. 
Price Reductions.—Reductions in the 
made in the following districts 
SHREW sBURY.—Lighting : A reduction of 10 per cent 
PemBroke (Co. DusLin).—Lighting reduction of ld. | 
kWh. Power: From 33d. to 3d. per kWh. 
MANCHESTER.—Lighting: Flat rate; from 63d 


charges have be 


to 6d. per 


kWh; sliding scale from £14 per kW installed, plus 23d. p 
kWh to £14 per kW, plus ljd. per kWh. Domestic powe! 
Flat rate, from 2d. to 14d. per kWh; Norwich system, from 


per kWh to 20 pe 


30 per cent., on rateable value, plus 4d. 
there 


cent. on rateable value up to £100, and 10 per cent. 
after, plus 4d. per kWh. Power: Restricted-hour supply, 
from 13d. to 14d. per kWh; ordinary small consumers 
governed by scale of consumption, from 38d. to 1.20d. to 2.5d 
and ld. respectively. Special power consumers paying wa 
surcharges: A reduction of 10 per cent. from war surcharges 

South Africa.—RiverspaLe (Care Province).—A meetin 
of ratepayers recently voted an additional £4,000 for the ele 
tric lighting scheme, the total cost of which will be £10,001 
It is hoped that a start will be made at an early date, an 
the scheme completed towards the end 3 ye year. 

JOHANNESBURG.—The Tramways and ghting Committe 
proposes an expenditure of £44,500 on » installation of nev 
converter plant. This is in addition to the scheme for th 
provision of turbo-generating machinery recently put in hand 
It is estimated that by the time the new power station is 
operation, the proposed additional converting plant will b« 
required. 

Torquay.—Loan Sanxcrionep.—The Town Council has re 
ceived the sanction of the Electricity Commissioners to th 
borrowing of £86,738 for the following purposes :—Building 
work and crane, £11,165; mains, £20,500: generating and con 
verting plant, £53,115; air extraction plant, £1,070; and worl 
in connection with existing plant, £555. 


West Riding.—New Power Sration.—Work has_ recently 
commenced on the foundations for the large generating statior 
which the Yorkshire Electric Power Co, is to erect at Ferry 
bridge, and which will ultimately t £2.000,000. It is ex 
pected that contracts for the generating plant will be placed 
during the present month. ‘The stat | have a capacity 
of 150,000 kW, the first installation ne about 30,000 kW. 
The initial section of the station, which will probably be com- 
pleted within a year, will cost approximately £450,000. The 
turbo-alternators will be of 20,000 b.p. each A 12,500-kW 
turbo-alternator is to be added to the plant of the company’s 
power station at Thornhill in the coming spring. and wher 


wine kw. A 
the company 


‘ompleted, the station will have a capacity of 
scheme of mains extensions is contemplated by 
at an estimated expenditure of £450,000 


+ cnet 
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heel Phe Nort etropolitan ectric Fower 
ia ~ l C ‘ U d ki 
upply Company’s Undertaking. 
I re 
(Concluded from p, 23.) 
ré ed \ have already shown, the company’s area of 
r su is very extensive, and contains many small 
~ to besides a considerable number of individual 
ry ers taking power for industrial purposes; con 
tl se ntly the mains constitute a very important feature 
\ . rey . 
: ( ( undertaking. The feeder cables are all three- 
. paper insulated, and lead covered, and were made 
t f ressures of 30.000, 20,000, 10,000, and 3,000 volts ; 
t ivhest pressure at present in use is 20,000 volts, 
| 50.000 volts will eventually be emploved., All 
(x : 
( s above 3.000 volts, except those laid in earlier days 
, ol e solid svstem, are single-wire armoured, with 
Ol > ° 
| t > ompounded Hessian tapes under and two over the 
m 0 al ring; they are laid directly in the ground, with 
x planks over them to give warning of their presence, 
s T } 000-volt cables. “as well as the 415 volt distribu 
‘as I tor are double steel tape armoured. with two laps of 
act " Hessian tape under and over the armouring, and these hic. 14.—Exectricity Orrices at HAakreNpEeN 
‘ass a id in the ground without planks over them. The 
supplied by the British Insulated 
re and Helsby Cables, Ltd... who also 
; made the pilot and telephone cables 
555 in connection with the feeder pro 
I tection devices 
Overhead lines have been adopted 
re in certain parts of the area, as shown 
resi ‘ 
hos on the map, fig. 4, and will be con 
during 4 siderably extended in the near 
: > ‘ ‘ 
rs 5 future, it being Captain Donald 
~ . . . . . 
or : son’s intention to link up the chief 
oure ' . . . ° 
: centres with the equivalent of a ring 
be iain, The terminal ol a double 
ireuit line starting hear Brims 
dlown power station was shown in fig 
d. fj 9, p. 22, one cireuit of O l sq. In 
1. pe cross-section going to Chingford and 
d. pel the other. of 0.2 sq m.., to Ponder S 
owel End. kie. 12 shows a similar ter 
© ae minal near Broxbourne sub-station, 
xO . ° e 
- ha of a line carrying a single O.1 sq. in 
upply, three phase clreuit lit will be noticed 
umers that in each case connection between 
9 RA ° 
) 2.00 the power station o1 sub-station and 
y Wa | 1: 
arges the overhead line is effected by means 
=o  — TT . » inna = . 
pe tin Pic. 11.—TransrorMerks at BroxpourNe SvUb-STATION. ol a leneth of undereround cable. 
: elex Pin type insulators are used through 
0,00 b of the cables were made for 10,000 volts, over 120 out the svstem, and the pil t cable is slung from a 
» an I s of this class having been laid. All the cables were messenve! cable, as illustrate d, 
nitte. 
new 
r th 
hand 
is 
ill be 
8S re 
» the 
lding 
con 
wor: : 
§ 
, | 
ently 
itior 
erry 
3; ex 
aced 
acity 
kW. 
com- 
The 
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12.—TeERMINAL OF LINE FROM Fic. 13.—ReyrROLLE SWITCHGEAR AT BroxeourNe SUB-STATION. 
CHESHUNT TO BROXBOURNE. 
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There are in all over 120 sub-stations connected to the 
mains, many of these being situated on the premises of 
large consumers. With the exception of those supply- 
ing direct current for traction, the sub-stations contain 
only transformers stepping down to 3,0UU and 415 volts, 
with the necessary switchgear. has 
the 


Standardisation 
been adopted as revards both output and ratio; 
transformers, 


which were supplied by the British Elec- 





Fic. 15.—ReYROLLE SWITCHGEAR AT 
tric Transformer Co., Ltd., are of three standard types, 
and the 3,000-volt switchgear, constructed by the com- 
pany’s staff, is reduced to the simplest elements, mounted 
on steel framework above the transformers. For 10,000 
volts cubicle switchgear designed by the company’s engi- 
neers is largely employed. Much of the 20,000 and 
10,000-volt switchgear has been supplied by Messrs. A. 
Reyrolle & Co., Ltd., Wood 


there being at Green 20 


HARPENDEN SUB=-STATION. 


residence of the Marquis of Salisbury, one of the first 
mansions to be lighted with electricity, a sub-statiop 
containing 20,000-volt transformers and four panels 


of 

Reyrolle switchgear has been installed and the old 
private plant removed. 

The new sub-station at Harpenden presents some 

special features of interest. The local offices and show. 

room are accommodated in a house, fig. 14, which has 


been converted for the purpose ; the 
illustration shows also one of the 
arresting signs which the company 
has posted at all suitable points and 
on its vehicles, as well as on sta- 
tionery, &c., with the object of im- 


pressing upon the public mind its 
slogan: ‘‘ Use Electricity.”’ Behind 
the sub-station build- 
ing, containing the switchgear s 
in figs. 15 and 16, the former com- 
prising four Reyrolle 20,000-volt 
panels. The transformers, however, 
whilst protected above and at the 
from the weather, 
left otherwise in the open, thus gain- 
ing the full benefit of natural venti- 
lation at minimum expense (fig. 17). 


the house is 


WH 


sides D 


have | een 


The Merz-lrice system of protec 
tion is employed on some of the com- 
pany’s feeders, overload with time 
limit and split-conductor feeder pro- 


tection being also in use. In 


some 
sub-stations, as at Broxbourne, in- 
duction regulators have been in- 
stalled on 3,000-volt circuits; auto- 


transformers with variable tappings have also been 
Some of the 415-volt circuits are thus controlled, 


but not many regulators are now in use at this pressure. 


used. 


The company loses no opportunity of bringing its 
service before the eves of potential consumers, by means 
of the illuminated above-mentioned, attractive 
literature (of which a well-conducted little quarterly 
magazine entitled ‘‘ Use Electricity a effective 


signs 


an 
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Fic. 16.—LOW-PRESSURE SWITCHGEAR 

panels with remote mechanical control and at the Hale 
five panels, with hand control, for 10,000 volis; six 
similar panels are installed at Broxbourne sub-station, 
fig. 13, controlling four transformers and two circuits, 
and as many at Churchbury and Tramway Avenue. All 
these panels are of Messrs. Revrolle’s standard armoured 
draw-out type, with the and current trans- 
formers embedded in insulating compound and _ the 
mechanism completely interlocked. At Hatfield, the 


busbars 


Fic. 17.—TRANSFORMERS AT HARPENDEN SUB-STATION. 


feature), and above 


offices at 


rooms. 


all by the provision of efficient 
14 centres, at eight of which there are show- 
The company maintains an extensive organ!i- 
for wiring and attend- 
ing to their needs, but also is ready to recommend com- 


sation consumers’ premises 


petent contractors to clients and to cive advice regara- 
ing their installations and equipment, with a view to 
ensuring good workmanship and satisfactory service. 
Its business is increasing at a makes it 


pace wW hich 











, 1924, 
ee 


the first 


b-s ition 


Jahels of 


the old 
ts some 
nd show. 


hicl has 


jose ; the 


ol the 
‘Ohipany 
nts and 

on sta- 


L of im- 


1ind its 
Be ind 
1 build- 
r shown 
ier com- 


VO0-volt 
owever, 
at the 
ve been 
1S gain- 
1 venti- 
fie. 17), 
protec 
he com- 
th time 
ler pro- 
nh some 
ne, in- 
en in- 

auto- 
o been 
trolled, 
essure. 
ing its 
means 
ractive 
arterly 


fective 





icient 


show- 
vani- 
tend- 
com- 
gvard- 
ew to 
rvice. 
es it 












Janvaky 11, 1924. 





THE ELECTRICAL REVIEW. 





61 








difficult to lay mains and connect services quickly 


rh. and it is clear that there is in its area immense 
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Fic. 18.—ComsBinep LOAD ON WILLESDEN AND BRIMSDOWN 
POWER STATIONS, NOVEMBER 27TH, 1923. 
; 

The accompanying curves are of interest in this con- 
nection. Fie. 18 shows the load on the Brimsdown and 
Willesden power stations (which run in parallel the 
whole time), on Tuesday, November 27th, 1923. It will 
be seen that there is a heavy dav load from 7.30 a.m. 


onwards, which is well maintained until past 9 p.m., the 
maximum load exceeding 30,000 kW. Fig. 19 shows 
the total units sold (not generated) per week during 1922 
and 1923, clearly indicating the rapid development of 
the output. A gratifying increase in the sales took place 
towards the end of last year, which supports the view 
that trade is improving, 
ward to still better results in the current year. 

In concluding brief 


and encourages us to look for- 


this sketch of some by no 
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1922. About 65,000,000 units sold 1923. Over 75,000,000 units « 
Fic. 19.—Totat Units Sotp Per Week IN 1922 anv 1923. 
means all—of the newer features of the company’s 


undertaking, we have to thank the chief engineer, Capt 
J. M. Donaldson, M.C., for facilities to 
visit the works and sub-stations and to obtain the photo- 


affording us 


eraphs which are here reproduced. 











Transformers for Very High Voltage Tests. 











the continuous towards the 
universal adoption of electricity for all purposes, it is 


necessary for British manufacturers to be prepared to 


In view of 





pre yrress 


















IG. 1.—HIGH-VOLTAGE TesTING ‘TRANSFORMERS 
CONSTRUCTION. 


UNDER 





design and construct plant, cable, and apparatus not 
only for the requirements of the Home market, but also 
for those of the export trade. The comparatively small 

















Fic. 2.—On-rin.ep Busuine ror 66,000-V, Reapy ror Test. 

















62 THE ELECTRICAL REVIEW 


JANUARY 11, 1924, 





area of Great Britain can be supplied with electrical 
energy at moderate voltages, but in countries oversea 
where waterfalls abound and lone distances have to be 
covered, the transmission of electricity very often calls 
for pressures of 110,000 volts and upwards, and con- 
sequently three times these pressures are required for 
Although British manufacturers 
have had no opportunity of developing plant and 
apparatus of very high voltage for their Home markets, 
there are gratifying indications that 


testing the apparatus, 


they are keeping abreast of the times 
and are equipping themselves with 
the first essential, 7¢.¢., the testing 
plant. 

In the ordinary routine testing of 
eables and switchgear for 66,000-volt 
installations, the manufacturer re 
quires from two to three times the 
working pressure, 7.¢., 200,000 volts, 
and a similar pressure is required 
for the testing of insulators and in 
sulating materials generally. The 
designing of switchvear necessicates 
even higher pressures, and one firm 
is just completing uw very fine testing 
installation for 500,000 volts. 

As an indication of the amount of 
work that is being done in this direc- 
tion, we are informed that Messrs. 
Ferranti, Ltd., 
tensive experience in this class of TEST 


who have a very ex- Fic 
work, are now manufacturing a 

number of high-voltage testing transformers agereeating 
two million volts. These include the followine items :— 
For a switchgear manufacturer, 500,000 V: for a con- 
tractor, 200,000 V; for a supply company, 200,000 V 
for an insulator maker, 300,000 V: for a switcheear 
company, 225,000 V; for a supply company, 100,000 
120.000 V. Other cable- 
making companies call for 50,000 to 65,000 V, and a 
Government department for 50,000 V, and several orders 


V: for a cable company, 











Fic. 5.—F.LAsH-OverR BETWEEN 4-METRE SPHERES AT 400,000 V. 
for 35,000 V have been placed, including one by a paper 
manutacturer. 

The accompanying illustrations are of interest as 
showing the types of testing transformers made by 
Messrs. Ferranti, and the 
operation. Fig. 


effects produced by their 
1 shows three transformers in course 


of construction, those on the right being desiened for 


3.—BUSHING UNDER Fic. 4. 
aT 180.000 VY. 


900,000 and 200,000 volts respectively, and that 


left for 200,000 volts. 
this view are each 50 cm. in diameter—say 20 


n the 
n in 
inches, 
Fig, 2 shows a 66,000-V oil-filled bushing ready for test. 
ing, and figs. 3 and 4 show it under test at 180,000 y 
(note the corona on the wire) and at 240,000 V, fi shing 
over (dry) at the latter voltage. In fig. 5 is s en a 
flash-over at 400,000 y between }-metre spheres, and in 


The polished spheres sho 


fig. 6 the much more spectacular display resulting from 


FLASHING OVER AT 
240,000 V (Dry). 


a discharge at the same pressure between points in air, 


In the design of high-voltage transformers, Messrs, 


Ferranti, Ltd., 
with Canadian 


have the advantage of intimate contact 


experience through their factory in 


Toronto, and are fully informed as to progress on the 
American Continent generally. The construction that 
they have adopted is based upon long experience 
110,000-volt 
sricain were made at Hollinwood 
for the New Zealand Government and fully tested there. 

Difficulties in manufacture 
have been 


in this 


class of work. The first power trans- 


formers built in Great 


whic hi seemed insupel ible 
for ex:unple, the 
humid climatie conditions of Hollinwood are more severe 


successively overcome = 
than those of dry Switze rl ind or dry America, bu the 
result is that a satisfactory test at Hollinwood ensures 
successful operation in any other climate. 


Fic. 6.—F.LASH-OVER BetTWreEN Points rn Arr at 400,000 \ 


The building of high-voltage testing transformers, 
which are oil-immersed in & manner similar to commer- 
cial transformers, has been of creat value to the makers 
in connection with the design and manufacture of power 
transformers generally, 

How great is the developing field for apparatus work- 
ing at very high voltages was well shown in the report 
of the Paris Conference on extra high-pressure trans- 
December 
It was there stated that in America from 1,200 
to 1,500 miles of line at a pressure of 110,000 volts were 
in operation ; 


mission lines, which was published in our 


Issues. 


a laree amount of work has been done at 
220,000 volts, and already it is proposed to standardise 
330,000 and 440,000 volts as the next stages in the ever- 
rising scale of pressures. It is imperatively necessary 
that British manufacturers should share in this new 
field, which, be it noted, is not a matter mers ly for the 
future, but is wide open to-day. 
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Tramway and Railway Notes. 


Bradford.—Post Boxes ON TraMcaks.—The Tramways 
Trafic and Fares Sub-Committee has approved a proposal 
from ihe local Postmaster for resumption of the pre-war 
arrangement of letter-boxes on the evening tram-car service. 
The gcneral manager has been authorised to restore the facility 
on terms of payment by the Post Office at the rate of £2 per 
box per annum. 


Continental.—France.—Rapid progress is being made on the 
work of conversion to electric traction of the State railway 
the outskirts of Paris. The first section was to have 
be ened in October last year, but it has since been de- 
ferred till March next. The next section—that of Paris- 
Bois-Colombes—will be opened at the same time. The dates 
for the opening of the other sections are as follow :—Paris- 
Becon les Bruyéres, March, 1924; ParisSaint Germain, 
August, 1925; Paris-Versailles (Rive Droite), December, 1926; 
Paris-St. Nom la Bretéche, 1926; Bois Colombes-Argenteuil, 
197. ‘The generating stations at Nanterre and Issy-les-Mou- 
lineaux, equipped with four 5,000-kW groups each, and the 
sub-stations at Champ-de-Mars, Porchefontaine, Bois de Bou 
lone, and Meudon are already in use. The sub-stations at 
Pont irdinet, Asniéres, Suresnes-Puteaux, and Garenne are 
complete; but those at Chatou St. Germain, Quest Ceinture, 
and Argenteuil are in course of construction. The plans of 
the sub-stations at Bougival and St. Nom la Bretéche have 
received official approval, while the Ministerial consent is 
awaited in the case of those at Sceaux, Massy, and Orsay. 
Of the rolling stock, 50 motor-cars are on order, and two 
orders of 30 trailers each, and one of 10 trailers, have been 
placed. Delivery of the cars has been begun, and the rest 
ire to follow at the rate of 4 per month. The cars weigh 
57 tons, and have seating accommodation for 84 passengers. 

Germany.—The scheme for the construction of’ an electric 
railway from Hamburg to Genoa will shortly be put in hand. 
When this scheme is completed work will be commenced on 
the electrification of the main lines for the through North- 
South traffic, and more particularly the stretches from Basel 
to Frankfort-on-the-Main and Karlsruhe-Stuttgart-Ulm. In 
the years 1924 and 1925, Geneva, Lausanne, Bern, and Lau- 
erne will be linked up with Basel by electric lines. 

Sparn.—Work will shortly commence on the construction of 
in electric railway between Tortosa and Gava. 


London.—Co..istons.—A collision occurred on December 
Ist between two tramcars in Walworth Road. The front car 
pulled up abruptly in order to avoid running into a motor- 
van, and the car following ran into it. The back of the front 
car was smashed and the windows broken. Four persons re- 
ceived slight injuries from broken glass. ' 

A collision also occurred between a tramcar and an omnibus 
at Park Street, Bermondsey, on January 3rd. The windows 
were shattered, but none of the passengers were injured. 

L.C.C. Tramway Extensions —The City of London Cor- 
poration has withdrawn its opposition to the London County 
Council’s proposal to extend the tramway track over South- 
wark Bridge. 


Manchester.—New Rovutes.—The Tramways Committee in- 
tends to push forward the construction of tramways in Wil- 
braham Road and Birchfields Road, and thus provide work 
for an additional 150 men for several months. 


Northern Ireland.—Be.rast.—The Corporation has decided 
to lay a tramway track along Chichester Street and to extend 
the lines as far as Dundonald Cemetery at a cost of £31,913. 


Oldham.—Ramutess Cars.—At a special meeting of the 
Town Council, on the 2nd instant, it was decided to include 
in the Parliamentary Bill to be promoted in the ensuing 
session provision empowering it to run railless cars in the 
borough 


Queensbury.—OssecTion To Raiwiess Cars.—The Urban 
District Council has agreed to enter an objection to the pro- 
posal «f the Bradford Corporation to secure powers for run- 
ning ruilless ears within the district. 


Torquay.—Licat Raimway.—The Minister of Transport has 
made ‘he Babbacombe Cliff Light Railway Order, 1923, autho- 
rising the construction of a light railway in the borough. 


Worcester.—Licut Rar.way.—The draft of the Worcester 
and Broom. (Light) Railway Order, 1923, with the deposited 
plans, ind an estimate of expenses, have been considered by 
the General Purposes Committee. The town clerk pointed 
mit tat the Order included clauses enabling the local autho- 
rities along the route to advance money towards the cost of 
consi-ucting the line—as regards the City Council, the sum 
I 000. The surveyor presented a report:of his examina- 

the deposited plans so far as they relate to the portion 

f tl iilway in the city. The Committee decided to recom- 
men’ the City Council to approve the general idea of the 
raily subject to consideration of the details of the scheme, 
and ¢ t in the meantime notice be given of the Council’s 
dissent from its property being taken or interfered with 
i ® proposed railway.—Electric Railway 4& Tramway 


Radio Notes. 


Long-distance Reception.—On December 29th the pro- 
gramme’ of the London broadcasting station was heard at 
Middelburg (Cape Province), South Africa, from 10.50. p.m. 
to 2.10 a.m. The distance is about 5,000 miles. As South 
African time is two hours ahead of London time, it follows 
that the programme broadcast from Pittsburgh, U.S.A., re- 
ceived in Kent and relayed to London, whence it was simul- 
taneously broadcast to all British stations, was received in 
South Africa, having thus travelled over a distance of about 
8,000 miles in all. Whilst this was doubtless a “‘ freak ’’ per- 
formance, it constitutes a world’s record. 

American amateurs have succeeded in communicating with 
the s.s. Bowdain, a vessel which is exploring off the West 
Coast of Greenland, at a distance of some thousands of miles. 


Proposed Plymouth Station.—The British Broadcasting 
Company states that the whole question of relay stations is 
now receiving its earnest attention, and that it hopes to come 
to an early decision with regard to the proposed Plymouth 
station. It is understood that one of the company’s chief 
engineers will pay a visit to Plymouth shortly in order to 
inspect suggested suitable sites for the station. 








Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EvectrricaL Review in which the 
‘‘ Official Notice’ appeared in our advertisement pages.) 


' Open. 


Aberdeen.—January 14th. Town Council. Electric light- 
ing installation at four blocks of houses, each containing 12 
dwellings. Mr. James Coutts, Housing Department, Town 
House, Aberdeen. 


Argentina.—Buenos Atires.—March 2lst. State Oilfields 
Administration. onstruction of electric power station ol 
15,000 h.p. at Comodoro, Rivadavia.* 


Australia.—MeLsourne.—February 11th. 
mission. Four 100-kVA, 25,000-6,000-V 
spares. (December 2st.) 

SypNeY.—March 3rd. Harbour Trust Commissioners. For 
two 3,000-ft. lengths of electric submarine cable.—Reuter's 
Trade Service (Melbourne). 

Sypney.—February 18th. Municipal Council. Distribution 
transformers, 59 (5,000/415 V) and 35 (10,000/415 V). Messrs. 
Preece, Cardew & Rider, London. 


Bridlington.—January 14th. 
One 30 ft. by 7 ft. 6 in. Lancashire boiler. 


Canterbury.—January 14th. 
L.p. lead-covered armoured feeder cable. 


Chesterfield.—January 15th. Joint Hospital Committee. 
Electric lighting installation, _Penmore Isolation Hospital. 
Manager, Corporation Electricity Department. 


Clacton.—January 16th. Electricity Department. One 
750-b.h.p. Diesel oil engine, direct coupled to a 500-kW, d.c. 
dynamo. (January 4th.) 


Derby.—January 15th. Electricity 
1,000-kW motor-converter, or alternatively 
rotary converter. (January 4th.) 


Denmark.—CorenHAGEN.—February 
partment. Transformer plant.* 
February 13th. Turbo-generator plant and accessories.* 


Dreghorn (Co. Ayr).—January Mth. Electric lighting of 
10 houses being erected at Townfoot, for the Northern District 
Committee of the Ayrshire C.C. Messrs. J. & J. Armour, 
architects, Irvine. 


Dublin.—January 26th. Electricity Department. 
switchgear and accessories. (See this issue.) 

January 25th. 5,000-kW generating set, condensing plant, 
steam and water piping, &. (See this issue.) 


Egypt.—Oatro.—March Ist. The Director-General, Sectio: 
of Municipalities and Local Commissions, Savoy House, Cairo 
Supply and installation of a hydro-electric station, a trans 
mission line and distributing poles in the town of Fayum. 

Catro.—The Director-Genera], Section of Municipalities and 
Local Commissions, Savoy House, Cairo, invites tenders clos- 
ing on the dates mentioned as follows :— 

March 20th.—Supply and installation of electrical works and 
system at Benha. 

March 27th.—Supply and installation of electrical works and 
system at Chebin el Kom. 

April 3rd.—Supply and installation of electrical works and 
system at Miniet el Kamh. 

Ar :1 10th.—Supply and installation of electrical works and 


syst m at Beni-Mazar. 
Reuter’s Trade Servic? (Cairo). 


Electricity Com- 
transformers and 


Electricity Department. 
(December 28th.) 


Electricity Department. 
(December 28th.) 


Department. One 


one 1,000-kW 


12th, Lighting De- 


E.h.p. 
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Grimsby.—February 4th. Electricity Department. E.h.p. 
switchgear. (January 4th.) 
Hastings.—January 21st. Electrical Department. Steel 


constructional work, coal bunkers and chutes, reinforced 
concrete pond and plant foundations. (December 28th.) 


Keighley.—January 14th. Electricity Department. Two 
30,000-lb. water-tube boilers, stokers, economisers, bunkers, 
and fans. (December 28th.) 


London.—FuLHAM.—January 16th. Electricity Department. 
Two 6,000-kW, 3-phase turbo-alternators; three h.p. water- 
tube boilers, with economisers, stokers, soot blowers, &c. 
(December 28th.) 

IsLINGTON.—January 30th. Electricity Department. Twelve 
months’ supply af electrical and engineers’ stores, including 
cables, meters, transformers, globes, lamps, electrical sundries, 
&c. (December 28th.) 

CAMBERWELL, S.E.—January 28th. Borough Council. Main- 
tenance for 12 months of electric lighting, heating, and power 
installations, telephones, &c. 

Twelve months’ or, alternatively, 6 months’ supply electric 
lamps. Specifications from Mr. W. J. Bell, borough engi- 
neer, Town Hall, Camberwell, S.E. 

Lonpon County Councit.—January 2Ist. Three 2,000-kW 


rotary converters, static transformers, and accessories. (Janu- 
ary 4th.) 
BeERMONDSEY.—January 24th. Electricity Works. Twelve 


months’ supply of stores, including cable, conduits, meters, 
lighting and wiring accessories, &c. (January 4th.) 

Isuincton.—January 24th. Board of Guardians. Installing 
electric lighting at the relief station, dispensary, &c., at Liver- 
pool Road, Islington. (See this issue.) 

WeEMBLEY.—January 26th. Department of Overseas Trade. 
Supply and fixing of armoured sub-main cables in H.M. 
Government Building at Wembley. Specifications from the 
Electrical Engineer, Room 517, War Office, Whitehall, S.W.1. 

January 30th. Metropolitan Asylums Board. Installation 
of a 144-tube economiser; new continuous drying machine; 
engineering work for new central boiler house; revising 
laundry engineering arrangements and installing electric ught 
and power wiring in boiler house and laundry. (See this 
issue.) 

New Zealand.—WELLINGTON.—May 23rd 
April 30th.) Public Works Tender Board. Arapuni electric 
power scheme (Section 2, power house and plant). Design, 
manufacture, supply, erection, testing, and maintenance for a 
period of six months of hydro-electric power station at Ara- 
puni.on the Waikato River, including machinery and plant, 
outdoor step-up transformer station, buildings, and all acces- 
sories.* 

Redcar.—January 17th. Town Council. 
vd. cable for proposed electricity scheme. 
Town Clerk. 

Rumania.—ConstTantzaA.—January 25th. Tenders are in- 
vited for a 50-year electric lighting concession: also for the 
construction of tramways in the city and its outskirts. Parti- 
culars, Hotel de Ville, Constantza, Rumania. 


South Africa.—JoHANNEsSBURG.—February 28th. 
generator plant and accessories.* 

March 8th. Electricity Supply Commission. Tenders for 
the establishment and working of a proposed undertaking for 
the supply of electricity to the railways in the neighbourhood 
of Cape Town. (See this issue.) 

March 8th. Electricity Supply Commission. Electrifica- 
tion of South African railways. Plant required in connection 
with the supply of electricity to the railways in the neighbour- 
hood of Cape Town :—Steel-frame buildings for power station : 
boiler-house equipment; coal- and ash-handling plant; turbo 
alternators; condensing plant; power-station switchgear; sub- 
station swichgear; transformers for step-up sub-station and 
nower station; sub-station equipmer-; cables. (See this 


issue.) 

March 8th. South African Railways and Harbour Board. 
Electrification of Cape Town and Simonstown lines, motor 
bogies and electrical equipment of coaches. (See this issue.) 


(extended from 


3,700 and 4,000 
Mr. R. McLean, 


Turbo- 


_Wallasey.—January 18th. Electricity Department. Thirty 
air-cooled transformers. (January 4th.) 
Yoker.—January 14th. Renfrew Countv Council. Elec- 


tric lighting installation at 60 houses, Yoker Road, Yoker. 
Mr. James M. Dow, architect, County Buildings, Paisley. 


York.—January 16th. Electricity Department. Two 
25,000-lb. water-tube boilers, economisers, steam pipes, feed 
pumps, &c. (December 2ist.) 


“Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Closed. 


Aldershot.—Town Council. Accepted:— 

Electric light cable (€214)—W. T. Henley’s Telegraph Works, Ltd 
Barnstaple.—Town Council. Accepted:— 

Wiring premises for electric lighting —Taw Shipyards, Ltd. 
Belfast.—City Council. Accepted:— 


J ep 
Extension of electric tramways in the city (£31,912).—Messrs. John Graham 
and Co. 








— 


Derby.—London, Midland & Scottish Railway Co., 


tral Stores Department (Midland Division). 
Supply of gashlled lamps for a portion of the supplies for a pericg 
6 months from January Ist to June 30th, 1924.—Metropolitan.y 
Electrical Co., Ltd. 


Edinburgh.—Tramways Committee. Recommended: 
20 top-covered car bodies (£16,600).—English Electric Co., Ltd. 


icken 


London.—According to various Press reports, the Undy, 
ground Electric Railways Co. of London, Ltd., has divides 
contracts of a total value of £765,000 between four of 4 
leading iron and steel structural firms in Great Britain ; 
no fewer than 85,000 tons of cast-iron tunnel segment, 
Modern Transport states that to John Cochrane & Sons, |j 
civil engineering contractors, of Westminster, has hey 
awarded the order for 60,000 tons of cast-iron segments », 
quired for the enlarging of the tunnels on the southern »& 
tion of the City and South London Railway. The value » 
this contract amounts to no less than’ £540,000. In additig, 
contracts, valued at £225,000, for the remaining 25,100 ta) 
of segments to be, used for the new extension of the Ham 
stead and Highgate Railway, which is about to be constructs 
from Charing Cross to Kennington, via Waterloo, have be» 
divided between three other firms. 

War Orrice.—Accepted :— 

1,112 ammeters and voltmeters.—Park Royal Engineering Works, Ly 

BatrerseaA.—Electricity Department. Accepted :— 

Three e.h.p. feeder cubicles.—Park Royal Engineering Works, Lid 

Lonpon & NorTH-Eastern Rattway Co. Accepted :— 

12 months’ supply of signal repeaters, relays, &c.—Park Royal Engine 

ing Works, Ltd. 


Great Western Rainpway Co. Accepted :— 


60 distant switches.—Park Royal Engineering Works, Ltd. 
MARYLEBONE.—London & North-Eastern Railway (Grey 
Central Section). Accepted :— 
Gasfilled and train-lighting lamps for twelve months ending Decemy 
1924.—Metropolitan-Vickers Electrical Co., Ltd. 
toyal Mail Steam Packet Co. Accepted :— 
Part contract for the supply of metal- and carbon-filament lamps 


the 12 months ending December 31st, 1924.—General Electric Co., | 


Great Northern Railway. Accepted :— 
Supply of traction lamps, gasfilled lamps, and special lamps for th 2 
months ending December 31st, 1924.—General Electric Co., Ltd 


Aberdeen Line. Accepted.— 
Supply of electric lamps to the steamers of 


the company for six monty 
ending June, 1924.—Siemens and English 


Electric Lamp Co., Ltd 

Liverpool.—Booth Steamship Co., Liverpool (Cunard ani 
Anchor Lines). Accepted :— 

Supply of Osram lamps during the 12 months ending December 3ist, 1% 
—General Electric Co., Ltd. 


Reigate.—Town Council. Accepted:— 
I'wo pumps for the generating station (£272).—John Wolstenholme & Som 
Ltd ° 


td. 
Electric light wiring and fittings, Old Town Hall.—J. E. Goundry. 


Rugby.—Board of Guardians. Accepted:— 
—s electric lighting at the Institution.—Rugby Electrical Engines 
ing Co. (Mr. S. E. Marsh). 


Spennymoor.—Urban Council. Accepted:— 
Supply and fixing of electric radiators in the Council chamber 
Bros. 


Edwaris 








Forthcoming Events. 


Electrical Contractors’ Association.—Tuesday, January 15th. At t 
Cecil, W.C. At 6.30 p.m. Annual dinner. 

Paisley Association of Engineers.—Tuesday, January 15th. At 39, Hig 
Street. At 7.30 p.m. Lecture on “‘ The Application of Searchlight Pr 
jectors,”” by Mr. L. G. Toplis. 

Greenock Association of Electrical Engineers.—Wednesday, January lf 
At 22, West Stewart Street. At 7.45 p.m. Open night. 

institution of Production Engineers.—Wednesday, January 16th 
Engineers’ Club, Coventry Street, W. At 7.30 p.m. Paper on “ Accurad 

by Messrs. J. E, Baty and A. J. C. Brooks 














ve How 


At & 


in Production Engineering,” 


Junior Institution of Engineers.—Wednesday, January 16th. At the Row 
Society of Arts, John Street, Adelphi, W.C. At 7.30 p.m. President 
address by Sir J. Fortescue Flannery, Bart., on ‘ Marine Propulsicl 


During Fifty Years.” 

Friday, January 18th. At 39, Wictoria Street, S.W. Lecturette, “T 
Liability of Employers in respect of Personal Injuries to their Workmes 
by G. F. Tyler. 

Institution of Electrical Engineers.—Thursday, January 17th. At the Ine 
tution, Victoria Embankment, W.C. At 6 p.m.~Paper on “ Elects 
Passenger Lifts,"" by Mr. H. Marryat. 

(North-East Centre).—-Monday, January 14th. 
Newcastle-on-Tyne. At 7.30 p.m. Paper on “ Pulverised Fuel 

Efficient Steam Generation,”” by Mr. D. Brownlie. 

(irish Centre).—Thursday, January 17th. At Dublin. 
Engines," by Mr. C. Day. : 

(South-Midiand Centre).—Wednesday, January 16th. At the Unive 

sitv, Birmingham. At 7 p.m. Lecture on “ Railway Electrification 

Foreign. Countries,"’ by Dr. S. P. Smith 

(Mersey and North Wales (Liverpool) Centre).—Monday, |anv" 
14th. At the University, Liverpool. At 7 p.m. ture on “* Some 
searches on the Safe Use of Electricity ia Coal Mines,” by Prof. W. 
Thornton. 

(Sheffield and District Sub-Centre).—-Wednesday, January I*th. ! 
the Roval Victorin Hotel. Sheffield. At 7.30 p.m. Paper on “ What 
Electricity? ’’ by Mr. H. E. Yerbury. 

Manchester Electro-Harmonic Society.—Friday, January 18th. At ™ 
Albion Hotel, Piccadilly, Manchester. At 7.30 p.m. meert. 

British Electrical Development Association.—Sa.es Conrexence.— Frid 
January 18th. At the London School of Economics. At 7.30 p.m. Pap 
on ““How to Market Hot Water for Domestic and Heating Purposs 
by Mr. C. G. Nobbs. 

Edinburgh Electrioal Soociety.—Friday, January 18th. 
Institute. At 8 p.m. Paper on 
chines,”” by Mr. R Leishman. 

Belfast Association of Engineers.—Saturday, January 19th. At the Mu 
cipal College of Technology. At 7.30 p.m. Paper on’ Steam Gener 
tors,”’ by Mr. I. Poots 
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The “Electrical Review” Service 
Department. 


Inguiries must be accompanied by a stamped addressed en- 


velope . 
We should be glad to learn the names of makers or suppliers 
of a ‘ . 
PALATINE hair dryers, vibrators, &c. 
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Notes. 


The Royal Air Force.—The Air Ministry announces that 
4 ofiicers for flying duties, under the short-service commis- 
sion scheme, are required during the current year.  Parti- 
culars and applicaticn forms can be obtained from the Secre- 
tary, Air Ministry, Adastra] House, Kingsway, W.C.2. 

The Electro-Harmonic Society.—At the smoking concert 
which is to be held in the Caxton Hall, Westminster, to-night, 
Friday, at 8 o’clock, Mr.’Percy Rosling will take the chair. 
‘The artistes will be:—Mr. Walter Glynne, tenor; Mr. David 
Openshaw, baritone; Mr. Joseph Bull, operatic banjoist; Mr. 
Morland Hay, songs at the piano; Mr. Emil Clare, humorist; 
M. Alec Chentrens, Anglo-French comedian; Mr. Fred Wiil- 
don, “ phonofiddleoddities "’; Mr. Bernard Flanders, A.R.A.M., 
solo pianoforte and accompanist. 

Scientific Novelties Exhibition.—The exhibition of scien- 
tific novelties arranged recently at King’s College, in aid of 
King Edward’s Hospital Fund for London, was on similar 
lines to the exhibition which was held this time last year. 
Electrical novelties, of course, occupied a prominent position, 
and the demonstrations, while no doubt familiar to most of 
our readers, were of a mystifying nature to the general public 
for whom they were arranged. Prof. Ernest Wilson showed 
« number of experiments with high-pressure discharges, ob- 
taining some very startling effects. Electric welding and 
the eflects of rotating fields were demonstrated. Mr. W. M. 
Mordey performed a number of interesting experiments in 
alternating magnetism similar to those which he presented 
at the British Association meeting in September last. An- 
other exhibit was the ‘‘ Low-Hilger ’’ audiometer, which we 
are describing in connection with the Physical Society’s ex- 
hibition held last week. Demonstratcrs from the Northamp- 
ton Polytechnic Institute showed the effect of an electric 
discharge through a tube in process of exhaustion, a very 
wonderful display from the spectacular point of view. ‘They 
also experimented with X-rays. Other physical demonstra- 
tions and exhibits included the microphonic jet; traveiling 
sparks from an induction coil, with two parallel vertical wires 
attached to its terminals; oscillations in neon tubes; thier- 
mionic valves; discharges through gases and = cathode ray 
tubes; stream line filters; centrifuges, &c. 

Messrs. Siemens Bros. & Co., Ltd., had a small automatic 
telephone exchange, by means of which this system of tele- 
phony was demonstrated. 

Many lectures were given during the exhibition. Among 
them were ‘* Radium and X-rays,” by Professor Sidney L. 
Russ, D.Sc., and ** Wireless at Sea,’’ by Commander J. A. 
Slee, C.B.E. 

A French Water-Power Exhibition.—A ‘‘ White Coal ”’ 
exhibition is to be held at Grenoble in the course of the year 
1925 under the auspices of the city and of the local Chamber 
of Commerce. 

Radio Direction-finding at Sea.—A device which utilises 
tudio broadcasting to eliminate the danger of ship collisions 
in fogs has been added to the equipment of the marine gyro- 
compass, according to an announcement by the Sperry Gyro- 
scope Co. When a ship equipped with a gyro-compass runs 
into 2 fog the radio broadcasting device on the compass will 
announce at intervals of a few seconds the ship’s call letters, 
it8 course, and the word “ gyro.”” Changes in couree will 
also be announced 60 that navigators of ships within a few 
miles of the sending vessel will be able, by means of their 
direction finders, to keep in touch with its exact position. 
The broadcaster, it was stated, will announce the course of 
the vessel within an accuracy of five degrees, and will use 
un international code.—Reuter’s Trade Service (New York). 

Direction finding by radio apparatus was first attempted 
from ships in 1919. The matter fell into abeyance during the 
war, but the Marconi Co. made a fresh start in 1919, and 
there are now over 100 British merchant vessels fitted with 
the Marconi marine direction finder and nearly as many 
vessels sailing under foreign flags carrying the same appara 
tus. A record of observations shaws that less than 1( per 
cent. of them are more than 2 deg. in error, and that less 
than 20 per cent. of them are more than 1 deg. in error 
This degree of constancy has made it possible to define scme 
of the areas in various parts of the world in which radio 
direction-finder bearings are inherently doubtful owing to 
natural causes, such as the shape of the land in the imme- 
ate vicinity of the transmitting station. When these known 
effects are allowed for, the percentage of accuracy becomes 
even higher. 

The method of transmitting signals in a ‘definite direction 
S® that any ship hearing the signal will know her bearing 







from the point of origin is in operation at Inchkeith, in the 
Firth of Forth, and a second station is now being ereeted at 
the South Foreland lighthouee.. This method necessitates the 
use -of a very short wave (just over six metres) and special 
receivers. Thus, this method, which is called the “ wireless 
beam,”’ is absolutely independent of the ship’s main trans- 
mission and reception apparatus, and it is unnecessary to 
employ a skilled telegraphist to read the signals; the 
accuracy of the bearing obtained is within 2 deg. At present 
it is only possible to use this method over comparatively short 
ranges, the original station at Inchkeith being reliable at 10 
miles, and the new station at South Foreland is being de- 
signed for a range of 20 miles. 


A Non-Technical Explanation of ** Power Factor.’’-—We 
learn from Mr. R. Amberton, of the Electrical Apparatus Co., 
Ltd., that owing to the very considerable number of explana- 
tions which have been submitted, Mr. 8S. T. Allen (the adju- 
dicator) has not been able to judge the competition in time 
to publish the results in this week’s Review. It is hoped, 
however, that it will be possible to announce the results next 
week. 

Appointments Vacant.—Plumber-Jointer (78s. 4d.), for 
the Stoke Newington Borough Council electricity department ; 
chief assistant, for the electrical engineering department, Fins- 
bury Technical College; cost clerk (£200), for the Stoke 
Newington Borough Council electricity-department. (See our 
advertisement pages to-day.) 

Damage Caused by Mouse.—Aberdeen Town Council has 
received a report stating that it will cost from £1,700 to £1,800 
to repair damage caused at the main generating station by a 
mouse, which entered one of the e.h.p. cubicles, causing a 
short circuit. As a consequence the Tity was in darkness for 
about 35 minutes, and tramway traffic and electric power in 
factories cut off. The dead mouse was found in a wrecked 
cubicle. 


The Electrical Performance of Traction Motors.—The 
British Engineering Standards Association has just published 
a Specification (No. 173/1923) for the Electrical Performance 
ot Traction Motcrs (Direct Current, Series Wound), this being 
one of the series of six specifications which supersede 
B.S.S. 72/1917 now withdrawn. This specification keeps 
closely in line with the ** Rules for Traction Motors ’”’ of the 
American Institute of, Electrical Engineers. The British 
standard rating of a traction motor is a nominal rating, the 
temperature rises specified affording a basis of comparison 
between motors of similar construction. An appendix has 
been added containing notes on the temperature .tests speci- 
fied, and on certain features governing the temperatures of 
the motors in service, which should prove useful to the pur- 
chaser of British standard traction motors. Copies of this 
publication may be obtained from the B.E.S.A. Publications 
Department, 28, Victoria Street, S.W. Price Is. 2d., post free. 

A New Photo-Electric Effect.—Dr. Irving Langmuir 
points out, in a recent issue of Science, that a study of some 
vacuum tubes containing caesium vapour has shown a pecu- 
liar photo-electric effect. The action of white light on an 
adsorbed film of caesium on nickel seems to cause this surface 
to reflect elastically electrons which are made to impinge on 
it. The number of electrons that can be thus reflected is 
proportional to the intensity of the light. 

The relationships are in many: ways analogous to those in 
electron tubes where the current is in general limited either 
by emission from the cathode or by space charge, depending 
upon which limit has the lower value. Similarly, it may be 
assumed that the photo-electric reflection may be limited either 
by the number of electrons that strike the electrode, or by 
the amount of light reaching the electrode. Although all the 
characteristics of this effect are not yet understood, it seems 
safe to assume that the effect is caused by an activation of an 
adsorbed caesium film by light, the atoms in this film being 
brought to such a state that they cause the impinging elec- 
trons to make elastic collisions. 

A sharp distinction between the new photo-effect and the 
normal effect is that the new effect disappears entirely if a 
yiece of red glass is interposed in front of the light source. It 
is probable that the effect is mainly due to light having a wave 
length of about 5,300 A unite (blue-green). A similar activa- 
tion of a nickel surface causing electron reflection has also 
heen found in connection with seme measurements of the 
distribution of velocities of electrons in the positive column 
of the mercury arc, by a method like that described recently 
hv the same investigator. for measuring positive ion currents. 
By introducing high-speed electrons (40 volts) into the mercury 
are by means of a heated negatively charged tungsten filament, 
it was found-that the ability of a small collecting electrode 
(1 sa. em. area) to take up low-speed electrons was greatly 
impaired. 

Educating the Public.—Mr. W. Blair Smith. the Paisley 
electrical engineer, has recently delivered a series of public 
lectures upon the burgh’s electricity supply undertaking. 
The object of the lectures was to give the townspeople some 
idea of the working of the system of- which: thev ‘are the 
nronrietors. With the aid of numerous lantern slides. Mr. 
Smith explained the processes of power generation from the 


handling of the fuel to the working of the consumer's meter. 
He showed how an increase in the consumption and the 
levelling of the load curves enabled the price of energy to 
be reduced. 
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An Electrically-lighted Football Ground.—Upon the occa- 
sion of a football match between two ladies’ teams recently, 
the Burnley Oricket Club ground was illuminated with elec- 
tric lamps * the Siemens & English Electric Lamp Co., Ltd. 
Eleven 30-ft: wooden poles were erected along each side of 
the ground, spaced 33 ft. apart, and four similar poles were 
erected at each end. The side poles carried ‘‘ Benjamin ”’ 
angle parabolic reflectors mounted at the top and fitted with 
1,500-W ‘* Siemens ’’ gasfilled lamps. Five feet lower down 
“* Benjamin ’’ elliptical angle reflectors and 500-W gasfilled 
lamps were fitted. The end posts had ‘‘ Benjamin "’ concen- 
trating type reflectors with 1,500-W lamps fitted at the top. 
The result was very good, the illumination being of the value 
of 7 ft.-candles all along the touch iine, 2} ft.-candles 30 ft. 
from the posts, 2 ft.-candles 60 ft. in, and 0.5 ft.-candle in 
the centre of the field. There was an entire absence of glare 
and shadows: 

Destruction of Clacton Power Station.—On January 4th 
the municipal power station at Clacton-on-Sea was totally 
destroyed by an outbreak of fire. Oil fuel was being pumped 
into the station tanks, and owing to its heavy condition was 
heated by a gas jet. The oil overflowed the tanks, and was 
ignited by the gas jet causing a tremendous conflagration. By 
the efforts of the fire brigade the flames were prevented from 
reaching the main storage tanks, and a gasholder some 30 or 
40 yards away. Three Diesel-engine sets, with an aggregate 
capacity of about 500 kW, were destroyed, and as a result, the 


A 


by the Joint International Commission for the deepening 
the St. Lawrence waterway for the purposes of navigatig, 
and water power. The scheme, if carried out, would perm 
ocean-going ships to reach the Great Lukes, while wate 
power, estimated at 4,000,000 h.p., would be made availabj 
for development. The cost of the project has been estimate 
at from £50,000,000 to £100,000,000. Owing to the divigig, 
of opinion in Canada, the Dominion Government is inclinag 
to delay negotiations with the United States. Montreal apj 
Quebec are generally hostile to the project, the Atlant, 
Provinces hostile or indifferent, while Ontario and th 
Western Prairie Provinces are in favour of the early qq. 
struction of the waterway. 


New Swedish Electric Furnace.—The well-known eng. 
neer, M. Cornelius, has invented a new type of furnace, calle 
the electro-thermic accumulator furnace, by means of whic 
it is possible to control the heating of metals, especially ing 
and steel, to any degree desired up to 1,300 degrees Celsiys 
The invention has also solved the problem of the electricg 
manufacture of uncoloured window glass. A six weeks’ trig! 
made with the furnace at the Stridsberg & Bjoerk workshnys 
at Trollhaettan is said to have yielded extremely good results 
—Reuter’s Trade Service (Stockholm). 


Seme Pip!—The following letter has been received by the 
Siemens & English Electric Lamp Co., Ltd., from an officig 
of a large electric tramway company :- 






















Tue DestroYeD CLACTON STATION. 


town has been deprived of electricity and cannot look forward 
to any resumption of the service for a long time. The cost 
of the damage is estimated at £150,000. 


A Large Relay Automatic Private Branch Exchange.— 
The Relay Automatic Telephone Company has manufactured 
and installed on behalf of the General Post Office, in Mesars. 
Debenhams’ building, 17, Wigmore Street, a private branch 
automatic telephone exchange of the latest type, which effects 
its connections in four seconds and gives a continuous day 
and night service of internal communication together with 
public exchange facilities on a rental basis. This switchboard 
has an initial equipment of 400 lines, with an ultimate capa- 
city of 1,270. 

The new apparatus is located in the old switchroom, which 
is an hexagonal chamber at the base of the tower on the roof. 
The installation has four manual positions, each fitted with 
15 cord circuits and positive lamp supervision. 

The board is provided with two 32-volt batteries of 244 
ampere-hours capacity, a charging generator, and two battery- 
driven ringing dynamotors. There are 40 outgoing public 
exchange lines and 25 incoming, while facilities are provided 
for extending the exchange lines to 10 automatic extensions 
at night. Owing to the limited space, only 320 lines could 
be fitted until such~time as the old manual switchboard had 
been removed. 

During the first week of service, the automatic calls aver- 
aged over 3,000 ner day; the automatic calls to the exchange 
(about 1,200) and the incoming calls from the exchange kept 
four operators fully employed. 

The riew switchboard was cut over at 2 p.m. on December 
Sth by inserting plugs in the break jacks of the old manual 
board and then removing insulating plugs at the new main 
distribution frame, a matter of a few minutes’ work. During 
Saturday afternoon. December 8th, and Sunday, December 
9th. the plant and instruments were thoroughly tested out, 
and’ on Sunday the old manual board was disconnected and 
removed in preparation for the completion of the initial 
equinment. 

When the exchange at Debenhams’ is completely installed 
it will he a great deal larger than any p.a.b.x. installation a 
present existing in the British Empire. 


The Development of the St. Lawrence.—The Toronto 
correspondent of The Times states that a serious political issue 
is developing over the international waterways project. In- 
cluded in this is the scheme which was put forward in. 1921 


‘engine which generates current to supply light and 















A LIGHT THAT DID NoT Fat 








‘‘T am sending you this lamp, which I think you will bh 
pleased to see. As a test of strength, both glass and draw 
wire, I think this lamp has proved well, seeing that over four 
months ago it was put into one of our traffic offices, ani 
two days after received a hit on the pip with a pair of step, 
which knocked it into this shape, and it has burnt ever since, 
and still will.’’ 


Post Office Tube.—There is every prospect that the tube 
railway between Paddington and Whitechapel for the carry 
ing of mails will be in operation in the near future. The com 
pletion of the work has been delayed owing to the high pnca 
quoted in tenders sought soon after the war, but it has nov 
been decided to proceed with the station work, the laying d 
the permanent way, and the electrical equipment. _Inter- 
mediate stations have been provided at the Western Parcels 
office, Western District office, Western Central District offer, 
Mount Pleasant, and King Edward Builcing, Newgate Street 
The running tunnels are of 9 ft. internal diameter and have 
two separate lines of tracks, with a gauge of 2 ft., one for weat- 
bound and one for east-bound traffic. Steel motor wadcons, 
which may be used either singly or in trains of two or thre 
wagons, each carrying a load of 10 cwt., will be operated by 
automatic means, control being exercised by a switchboard 
each station. There will be no drivers on the wagons # 
trains. A complete installation of lifts, conveyors, elevators, 
and chutes will be provided for the handling of mails. The 
opening of the line will relieve the streets of a considerabk 
tonnage of mail traffic, and assist in the solution of the Lon 
don traffic problem. ‘The original complete scheme of the 
railway provided, in addition to the main route, for branch 
lines ‘to link the tube with Euston, King’s Cross, and other 
railway. termini.—The Times. 

Fishing by Electric Light.—Arbroath fishermen, having 
installed electric light on some of the larger boats, are now 
able to work much longer at the fishing grounds. The instal- 
lation consists of a dynamo driven from the flywheel of 
simul- 































taneously charge a storage battery. 

Fatality.—A Greenock caulker was killed recently while 
working at the overhaul of a steamer. Electric light, it i 
stated, was supplied to the bottom of the dock, where the 
man was employed, from a temporary switchboafd on the 
deck of the vessel. The man took hold of a cluster of lamps 
by the reflector.in order te move it into position, and he was 
killed instantaneously. 
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‘ffs r Lighting—On January 8th, at their 
Diffused eees.W.., ane in Meare olophane, Litd., 
_aheare system of diffused colour lighting applicable 
demonstrated a syste . rh i 
to the auditoria and to the screens of kinemas. e regula- 
tions of the L.C.C. governing the conduct of theatres require 
that there shall be at all times a minimum of light. The use 

f “ white” light for this purpose is not practicable in 
finema . and lamps provided with screens of a single colour 
are rather crude. By means of an exquisitely tinted lamp 
within ‘‘Holophane”’ prismatic dome or pendant-type 
fitting, the Holophane company provides a soft polychromatic 
fumination of low intensity, but with sufficient distribution 
to meet the need for light during the exhibition of a film. 
the programme, and at the same time ‘to rest the 
the audience; a scheme for illuminating a screen in 

of tints and shades has been evolved. The system 
the use of a delicately-coloured screen which is made 
to travel by a screw gear across the projector. This was 
demonstrated by means of a screen bearing an Egyptian desert 
which was made with a certain amount of verisimili- 
> to pass through the changing lights of day—morning, 
noon, and night. 

The methods would appear to offer to kinema proprietors 
a chance to improve their interior lighting, and the system 
might also be used to advantage in many shop windows. 

Peru and Politics.—Political uncertainty appears still to 
hamper. the progress of ‘Peru. In his recent report on that 
country’s trade, Mr. A. J. Hill, British Vice-Consul at Callao, 
was unable to describe the outlook as particularly bright. A 
number of rich families, he says, have been obliged, for 
political reasons, to remain outside the country, and this 
withdrawal of spending power has had its effect upon busi- 
ness. For various reasons importers appear to have been 
overbuying, and some orders which had been “ rushed ”’ in 
anticipation. of a new. Customs tariff were cancelled, when 
the new duties were applied, at only a few days’ notice. The 
Consul says that unfortunately the practice of rejecting goods 
is not uncommon among the smaller importers in Peru, when- 
ever the market goes against them. At present, he adds, 
stocks in most lines are large. a 

The report comments upon German competition. in ma- 
chinery, hardware, electrical appliances, &c., and that of the 
United States in similar lines. It adds that British goode 
are well established, hold the best reputation, and are easily 
preferred, provided the price is favourable. ; 
Merchants and consignees in England could, it is said, 
greatly assist British shipping, which is meeting with in- 
creasingly keen foreign competition on the Western coast of 
South America, by adopting the system, said to have been 
effective in the case of German and American shipping, of 
informing their clients and shippers that they would prefer 
to see their goods coming to England in British bottoms. 

Mr. Hill refers to the fact that the ‘*‘ Dunsmuir ”’ conces- 
sion, which has excited much interest during the last year or 
two, has now lapsed, Mr. Dunsmuir, after depositing 
£p.20,000, having failed to produce the stipulated sum of 
$p.1,245,000 before the date fixed, August 2nd, 1923. Other 
financial interests are in the field for this contract, but, he 
adds, if undertaken by any of them, it will probably in’ a 
very much modified form. 

With regard to the supply of electric power in Lima, the 
Consul reports that the Electricity Company, controlling the 
lighting, tramways, &c., of the capital and surrounding dis- 
trict, has been taken over by the Imprese Elettriche dell’ 
America Latina (Latina Lux), of Milan, for the purpose of 
improving the supply and renewing the plant. The work 
will take not less than three years. The original contract 
with the municipality for the exploitation of these services 
has now been modified by the Government to allow of the 
increase of charges, &c., and permits, for a period of five 
_ from October, 1922, the importation of materials free of 
uty. 


Electricity Supply at Birmingham.—The increasing de- 
mand which has been experienced of late has led the Electri- 
city Committee to submit to the City Council proposals for 
important extensions of generating plant, which were to be 
considered at a meeting on Tuesday last. It is proposed to 
displace small sets at Summer Lane having an aggregate out- 
put of 24,000 kW, substituting two 20,000-kW turbo-alter- 
nators, at a cost of £104,000. Other proposals are to install 
two 1,500-kW d.c. turbo-generators at the Nechells works to 

y power for the auxiliary plant, at a cost of £36,000; and 

to the number of sub-stations at a cost of £61,500. The 
outlay on new plant and buildings will thus amount to 
T) 
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proposed also. to make the supply voltage in the Aston 
landsworth areas uniform with the rest of the Birming- 
ham area; the first two districts have been supplied at 230/460 
and {0/480 volts respectively since their incorporation. with 
the city in 1911, whilst the city voltage is 220/440 volts.. This 
change is estimated to cost £8,400. 
_ Steel Conduits : and Fittings.—The British Engineering 
Standards Association has issued a new revision of the Stan- 
dard Specification for Steel Conduits for Electric Wiring. (B.S. 
Specification No. 31). The following modifications have been 


een almost universally adopted:—Two additional dia- 
meters have been: ineluded, namely, 4 in. and 24-in. 
case of conduit baving a larger diameter than. 1 in., the screw 
threads have been slightly shortened. In other respects the 


specifications for the conduits remain the same, but a com- 
prehensive range of standards for the fittings used with con- 
duits has been included, together with tests to be applied to 
the materials used in the manufacture of both the conduit 
and the fittings. The use of this specification will ensure the 
supply of a good practical quality of steel conduit and fittings. 
About three years ago the Government Departments decided 
to co-ordinate their own specifications.for electrical apparatus 
so as to make use as far as possible of ordinary. good class 
commercial articles, and for this purpose set up a committee, 
which decided to adopt the British Standard Specification 
No. 31, and recommended its extension to include a 2}-in. tube, 
with a-further addition of detailed standards for fittings. The 
B.E.S.A. Committee brought. together all the British makers 
of conduits, and after considerable discussion, general agree- 
ment was reached. This specification, therefore, will set a 
standard for the makers, the Government Departments, and 
for all purchasers of good quality conduit, and the more 
British Standard conduit and fittings are demanded, the better 
for the electrical industry and the public. Copies of this publi- 
cation may be obtained from the B.E.S.A. Publications Dept., 
28. Victoria Street, S.W.1. Price 1s. 2d. post free. 








Institution Notes. 


Institution of Electrical Engineers.—The first meeting. of 
the second half of the 1923-1924 session was held on Thurs- 
day last, when Dr. S. Parker Smith delivered his lecture on 
** Railway Electrification in Foreign Countries.’ The official 
list of other fixtures for the session is as under :— 

January 10th.—Continuation of discussion on A. Bachellery'’s paper on 
“ The Etectrification ot the Midi Railway.”’ [Joint. meeting with the Société 
des Ingenieurs Civils de France (British Section.) ] 

January 17th.—H. Marryat. “ Electric Passenger Lifts.’’ 

January, 3lst.—?rof. W. M. Thornton, O.B.k., D.Sc. 
on-the Safe Use of Electricity in’ Coal’ Mines.” 

February 14th.—Continuation of: discussion on ‘ Loud-Speakers for Wire- 
less and other Purposes.” (Joint meeting with the Physical~Society of 
London.) 

February 2ist.—Annual diriner. At the Hotel Cecil (7 for 7.00 p-m.). 

February 28th.—A. S. FitzGerald. “The Design of Apparatus for the 
Protection of Alternating-Current Circuits.” 

March 6th, March 13th, March 27th, April 10th.—Subjects to be announced 
later. 

April 24th. G. Semenza. The Fifteenth Kelvin Lecture. 

May 8th.—Annual general meeting. 


“Some Researches 


Wikeess Section MEEgTINGS. 


February 6th.—E. B. Moullin, M.A. 
Wireless Recéivers.”’ 

March 5th.—Commander J. A. Slee, C.B.E., R.N. “* The Development of 
Direction-finding in the Mercantile Marine of Great Britain.” 

April 2nd.—Kesearch staff of the General Electric Co., Ltd. 
Valves with Dull«mitting Filaments.” 
and A. C. Bartlett.) 

May 7th.—Subject to be announced later. 


“Atmospherics and their effect on 


** Thermionic 
(Work conducted by M. Thompson 


INFORMAL MesTiNGs. 

January 2lst.—Discussion on ** Broadcasting.” 
Shaughnessy, O.B.E.) 

February 4th.—Discussion on 
Crawter.) 

February 18th.—Discussion on “ Electrical Development in France.” (Mr. 
E. M. Malek.) 

February 25th.—Smoking 


(To be opened by Mr. FE. H. 
“Storage Battery Troubles.” (Mr. F. W. 


concert at the Engincers’ Club, Coventry Street, 


March 3rd.—Discussion on ‘* The Selection’ and Location of Converting Plant 
for Supplying d.c. Networks."” (Mr. R. D. Spurr.) 

March 17th.—Discussion on ‘* Illuminating Engineering, its Application and 
Value to the Electrical Industry."" (Messrs. L. Gaster and J. ¢ Dow. 

a 3lst.—Discussion on “* Economics in Engineering.”” (Mr. F. Gill, 
O.B.E.) 

April 14th.—Discussion to be opened by Mr. J. 
announced later.) 


R. Bedford. (Subject to be 
Institution of Heating and Ventilating Engineers.—A 
paper was read by Mr. Thomas Lindsay at a meeting of the 
Institution on January 9th, in which he described the Arca 
automatic regulator and its application to the automatic con- 
trol of high or low pressures in steam or liquids, pressure or 
vacuum in gases, the production of gas in gas producer piants, 
the control of load on electric motors, &c. The apparatus was 
described in the’ Etecrrica, Review of August 3rd, 1923. 








Our Personal Column. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvectricaL Review posted as to their 
movements. 


Mr, A. H. Darker, A.M.I.Mech.E., A.M.IL.E.E., . chief 
electrical engineer of Messrs. J. Stone & Co., Létd.,. Dept- 
ford, London, 8.E., is sailing from England on. Friday; 
January 18th, for an extended business trip around the world. 

Mr. E P Bewnvert is leaving on February 3rd, per 6s. 
Orsova, for Australia, after which he will proceed. to New 
Zealand, and return home via South Africa, in the interests of 
Messrs. Cargills, Lid., Balfour House, London, E:0., export 
merchants and shippers. Mr. Bennett completed a world tour 
in May of last year. 
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Mr. F. W. Bawwens, organiser of the Shipping, Engineering 
and Machinery Exhibition, hae left for a three months’ visit 
to South Africa in connection with the exhibition to be held 
at Olympia in 1925. 

Mr. J. N. SrepHeNs, manager of the wiring supplies depart- 
ment of the British Thomson-Houston Co., Ltd., has left on a 
two to three months’ trip to the United States to study the 
latest practice in electric lighting. 

As from December 3ist last Mr. E. C. WanssroucH has 
resigned his position with the London Electric Wire and 
Smiths, Ltd., to take up another appointment shortly. 
Meanwhile communications should be addressed to 3, Victoria 
Street, S5.W.1. . 


Qonsequent on the resignation of Mr. F. E. Hughes 
(secretary) and Mr. J. A. Oookson (sales manager and 
mains surveyor) under the superannuation scheme, Man 


chester Corporation Electricity Commitee has made the 
following appointments, subject to the approval of the Estab- 
lishment Committee, and confirmation by the City Council :— 
Financial controller, Mr. W. E. Foden, who, in addition to 
his present duties, will, from January Ist, take control of the 
rental office, basic salary as from January Ist, 1924, £900, 
plus Civil Service bonus, the basic salary as from January 
ist, 1925, to be £1,000. Management secretary, Mr. F. ‘I. 
Guildford, basic salary £500 plus bonus. Committee secre- 
tary, Mr. C. Cradock, basic salary £400 plus bonus. Fuel 
clerk, Mr. W. A. Howard.- Sales manager and mains sur- 
veyor, Mr. C. H. Rayner, basic salary £500 plus bonus. Assis- 
tant sales manager, Mr. G. A. Proctor. Assistant mains sur- 
veyor, Mr. #. M. Barber. Showrooms manager, Mr. IP. 
Howard. Certain other members of the staff im the sales 
manager's section have been re-graded, in consequence of a 
re-arrangement of duties. 

Manchester Corporation Tramways Committee recommends 
the following rearrangements of starf owing to the resignation 
of Mr. James Wood trom the post of assistant manager and 
hmancial superintendent, which took effect at the end of 1923, 
and the death of Mr. J. J. M’'Mahon, electrical engineer :—Mr. 
Henry Mattinson, general manager and chief engineer, salary 
£1,700, rising to £2,000 by annual increments of £100. Mr. 
F. A. Mitcheson, financial controller, salary £850 without 
bonus, rising to £1,000 by annual increments of £50. Mr. 
W. 8S. Belshaw, chief cashier, salary £450, with present bonus 
£145, rising to £500 by annual increments of £25. Mr. C. H. 
Pepper, assistant accountant, to perform increased duties, 
salary £450, plus present bonus of #145. Mr. W. Grey, secre 
tary, to perform increased duties, salary £475, plus present 
bonus, £157. Mr. G. R. Blackburn, electrical and rolling 
stock engineer, salary £900, without bonus, rising to £1,000 
by two annual increments of £25 and one of £50. Mr. C. H. 
Grindrod, assistant electrical engineer at £400, with present 
bonus £124. 

The Daily Telegraph states that Mr. W. McLennan Citrine, 
assistant general secretary of the Electrical Trades Union, at 
its headquarters at Manchester, has been appointed assistant 
secretary of the Trade Union Congress in succession to Mr. 
Fred Bramley, who was recently appointed general secretary. 

Mr. Grant M’LENNAN, who has been with Scottish’ Oils, 
Ltd., for over two years, has been appointed chief electrical 
engineer to the company. 

A silver loving cup (a token of esteem from the employés 
at the Worcester electricity station) was presented on Janu- 
ary 3rd to Ald. W. J. Hutu, the former chairman of the Wor- 
cester Electricity Committee. Mr. C. M. Shaw, the city 
electrical engineer, presided and made the presentation. There 
was @ full attendance, and the company included Mr. P. J. 
Roberts, the new chairman of the committee. The gift was 
organised by the Works Recreation Committee, of which Mr. 
Shaw is chairman and Mr. L. S. Everitt secretary. Ald. 
Hill, in accepting the gift, said it was a matter for satisfaction 
that Worcester, in view of the recent legislative changes, had 
preserved its existence as a generating station. Mr. Shaw 
had been a tower of strength to the undertaking. 

Mr. R. Dean, of Keighley, has been appointed distribution 
assistant to the Kettering Urban District Council electricity 
department. 

Owing to illness, Professor G. W. O. Hows, D.Sc., 
M.I.E.E., was unable to deliver the lecture on ** World-wide 
Radio Telegraphy,”’ announced to be given under the auspices 
of the Scottish Centre of the Institution of Electrical Engi- 
neers, in Edinburgh, on January 8th. 


Obituary.—THomas Moopiz; Jonny Epmunp Wuson; and 
CHARLes WILLIAM DoNnAaLDsSoN.—We regret to learn that as a 
result of the turbine explosion which occurred at the Shanghai 
electricity works on November 15th, three British engi- 
neers. were killed. The North China Herald for November 
17th gives particulars from which we learn that they were 
Thomas Moodie, charge engineer; John Edmund Wilson, 
switchgear superintendent; and Charles William Donaldson, 
representative of Messrs. .C. A. Parsons & Co., who went 
cut from England to erect the plant. Mr. Moodie was a Scot- 
tish engineer, aged 32 years. He served his ap nticeship 
with the Clyde Shipbuilding and Engineering Co. and in 






April, 1923, he joined the Shanghai electricity department y 
a charge engineer. Mr. J. E. Wilson was well known to the 
Shangbai engineering community. He was born at Mary. 
port, Cumberland. He was a keen sportsman, with speci] 
skill at golf and billiards, and his loss is seriously depioreg 
at the electricity works and keenly feit by members of the 
Marine Engineers’ Institute Olub. He was considered to have 
a promising engineering career in front of him, and was one 
whom it will be difficult to replace at the works. Mr. C. W, 
Donaldson had only arrived at Shanghai last autumn. Hp 
was sent out by Messrs. Parsons to erect the complete plant, 
and was in charge of the machine at the time of the agg. 
uent, as the electricity department had not at the time takey 
over the machine from the contractors. We wish to expreg 
our sympathy with the relatives of the three gentlemen who 
have iost their lives, as well as with Mr. Whitelock, a mem. 
ber of the staff who was seriously injured in the accident, 
and had to have a leg amputated. 

Mr. W. H. Bennetr.—lhe death took place on January lg 
of Mr. William Henry Bennett, consumers’ engineer at the 
Southampton Corporation electricity department. 








New Companies Registered. 


Craftsman Lamp Co., Ltd. (194,842).—Private company. 
Registered January Srd. Capital, £10,500 in lu,ww preference shares of xi 
and 10,000 ordinary shares of 1s. evch. To develop inventions relating » 
improvements in projection lamps for use os head lumps for motor-cars and 
other purposes, and to carry on the business of manufacturers of and dealers 
in all appliances for the production of lighting equipments, and amps, 
reflectors, iampholders, incandescent electric lamp buibs, dynamos, accumu 
lators, &c. ‘ine first directors are:—H. Workman, Chad Hill, Edgbaston, 
Birmingham; G. Bostock, 21, lronmonger Lane, E.C.; R. McNair, “%& 
Helens,’’ Westwood Park, Forest Hill, 5.E. Qualification, £100. Kemunere 
tion as fixed by the company. 


Wavelengths, Ltd. (194,837).—Private company. Regis. 
tered January Bnd. Capital, 22530 in Is. shares. To carry on the busines 
ol wireless imaterial and accessories manufacturers, merchants, agents, im- 
porters and exporters, &c. The permanent directors are :—H. A. Gottlieb, 
i, Fitzroy Road, Regent's Park, N.W.1; H. Levy, 48, Invernese Terrace 
\W 2. Qualification of permanent directors, 20 shares Kegistered office 
4, Edmund Place, Aldersgate Street, E.C.1 


Honeywoods, Ltd. (194,679).—Private company. Regis. 
tered December 24th. Capital, £00 in £1 shares. To adupt an agreement 
with J. H. Honeywood for his services and experience in the manufacture 
and sale of wireless sets, &c., to carry on the business of electrical, mechanical 
and motor engineers, manufacturers of and dealers in appliances and acces- 
sories used in connection with the distribution, supply, accumulation and 
storage of electricity. The permanent directors are :—S. K. Davies, Westgate 
Hotel, Newport, Mon.; D. Koss, 26, Fields Road, Newport, Mon.; J. Moxon, 
4 and 5, Commercial Street, Newport, Mon. Qualification, £25 shares 
Solicitor: J. Moxon, 5, Commercial Street, Newport, Mon. 


W. Diskett, Ltd. (194,742).—Private company. Regis- 
tered December 28th. Capital, 2250 in £1 shares. To carry on the business 
of manufacturers and importers of and wholesale and retail dealers in wire- 
less apparatus, &c. The permanent directors are :—A. J. Elliott, 230, Glenthorn 
Road, West lesmond, Newcastle-on-Tyne; T. G. Elliott, 44, Glenthorn Road, 
West Jesmond, Newcastle-on-Tyne; W. H. Diskett, 50, Falconer Street, New- 
castle-on-Tyne. Qualification, 225 shares. Remuneration, £5 each per annum 
Secretary: W. H. Diskett. Registered office: 39, Emerson Chambers, 
Blackett Street, Newcastle-on-Tyne. 

New Radnor Electric, Ltd. (194,683).—Private company. 
Registered December 24th. Capital, £650 in £1 shares. To carry on the 
business of an electric light company in all its branches. The provisional 
directors are:—J. Langston, Maes-yfeal, New Radnor, Radnorshire, consult- 
ing engineer; J. H. pan Ran 16, Bridge Street, Kington, Herefordshire. 
electrical engineer. Qualification, one share. Solicitors: J. R. Swindells, 
Kington, Herefordshire. 

J. B. Meiklejohn, Ltd. (12,950).—Private company. Re- 


gistered December 27th in Edinburgh Capital, £210,000 in £1 shares. 1 


carry on the business of electricians, electrical, hydraulic, consulting and 
civil engineers, architects, designers, &c. The first directors are:—J. B 
Meiklejohn, Hillhouse, Uddington, clectrical engineer; A. S. Hutcheon, 18, 


Garturk Street, Glasgow, cashier; G. E. Osborne, 18, Broompark Drive, 
Dennistown, Glasgow, draughtsman; J. Douglas, 6, Battlefield Avenue, Lang- 
side, Glasgow, book-keeper. Qualification, 100 shares. Registered office: 
115, Bath Street, Glasgow. 








Official Returns of Electrical 
Companies. 


Helewerthy Gas and Electric Supply Co., Ltd.—Particu- 
lars filed of £2; ““C '" debentures authorised December 20th, 1923, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital, subject to the mortgages and debentures ranking in priority 
thereto, the whole amount being now issued. 


English Electric Co., Ltd.—Conveyance dated December 
18th, 1 (supplemental to trust deed dated September 15th, 1919, securing 
21,008,000 5} per cent. sinking fund first mortgage debentures) charged on 
various properties in Preston, certain rights and liabilities, &c. | Trustees: 


Debenture Corporation, Ltd., Worcester House, Walbrook, E.C.4. 
tte and Tarshis, Ltd.—Debenture dated December 
2th, Is 


, to secure £700, chafged on the company’s undertaking and pro- 
perty, present and future, including ungalled capital. Holder: A. Gould, 4, 
Fountayne Road, N.16. 


Orlings Telegraph Instruments Syndicate, Ltd.—Parti- 
culars filed on December 20th, 1923, of £2,500 debentures authorised January 
9th, 1922, charged on the company's undertaking and property, present and 
future, including uncalled capital, the amount of the present issue being £300 
(on December 19th, 1923). 


Lawless, McLintock, Lawson & Co., Ltd.—E. Lowndes, 
of 17, Garden View. Sale, Manchester, ceased to act as receiver or manager 
on November 30th, 1938. 
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Co., Ltd.—Issue on Decem- 
en. Electricity Supply, of a eeries already registered. 


Holmes and James, Ltd.—Mortgage dated November 21st, 

ure certain moneys paid for wages and otber preferential claims, 
certain book debts. Holder: A.W. Boston, 38, Handsworth Wood 
sirmingham. 


Coates & Co. (Sheffield), Ltd.—Issue on December 19th, 

033, of £2,000 debentures, part of a series already registered. 

Trust Electrical Accessories Manufacturing Co., Ltd.— 

ted December 27th, 1923, to secure £370 7s. 6d., charged on the 
ny’s property, present and future, including uncalled capital. Holder : 

~n Berg "196, Green Lanes, Stoke Newington, N.16. 


Wireless Experts, Ltd.—Debenture dated December 10th, 





Jebenture « 


secure £1,000, charged on the company's undertaking and property, 
ee ont future, including uncalled capital. Holder: Lieut,-Col. é R. P. 
‘heatley, Burnside, Storrington, Surrey. 


Warwickshire and South Midland Electricity Supply Cor- 
_td.—Particulars filed of £12,000 debentures and a premium oi 
cent. authorised by resolutions of December 21st and 24th, 1923, charged 

iy* company’s property, present and future, including uncalled capital, 
whole amount being now issued. 

British IMuminated Sign Co. (1923), Ltd.—Charge on the 
smpany's ndertaking and property, present and future, including uncalled 
ital dated December 6th and coliateral mortgage by demise, secured upon 
Pposworth Road, Kensal Road, W.10, dated December 20th, 1923, to secure 
‘4. Holder: R. G. Bradshaw, 42, Harley Street, Ww. 

Midland Counties Electric Supply Co., Ltd.—Satisfaction 
») to the extent of £398,500 on December 27th, 1923, of trust deed dated 
ember 14th, 1921, securing £400,000 7} per cent. debenture stock; and 
) in full on June 30th, 1922, of trust deed dated February 14th, 1921, secur- 
g £375,000 8 per cent. secured notes, of which £200,000 was issued. (Notices 
ied December 29th, 1923.) 

Lowth & Smith, Ltd.—T. Forster, of 28, Deansgate, Man- 


ster, ceased to act as receiver and .manager on December 2ist, 1923. 


Cc. F. Casella & Co., Ltd. (106,869).—Return dated 
deceinbe* 18th, 1923. Capital, £17,000 in 15,000 ordinary and 2,000 prefer- 
ve shares of £1 each. 12,204 ordinary and 2,000 preference sharés taken up. 
3,04 paid. £10,700 considered as paid. Mortgages dnd charges, £1,800. 
Europe & Azores Telegraph Co., Ltd. (39,452C).—Return 
ted July lith, 1923. Capital, 2200000 in #M shares. All shares taken 
£144,320 paid. £55,680 considered as paid. Mortgages and charges, nil 


ration, 1 





City Notes. 





Clyde Valley Electrical Power Co.—According to the 
inancial Times, the directors have applied for the grant of a 
Provisional Order empowering them to raise additional capital. 
he authorised capital is £1,900,000, but the company has 
ready expended £2,363,000 on capital account in connection 
ith its undertaking. The Order therefore proposes to 
thorise the creation of £1,000,000 additional ordinary or 
reference capital, with the right to raise on this capital a 
other £500,000 by the creation of debenture stock. The 
mpany also asks to be empowered to sub-divide its present 
sued capital of 140,000 £10 ordinary and preference shares 
bto shares of £1 each. 


Anglo-American Telegraph Co., Ltd.—Balance dividend of 
} per cent. on the ordinary consolidated stock, making 32 per 
nt. for 1923. Balance dividend of 14 per cent. on the pre- 
prred stock, making 6 per cent. for 1923, and a first and 
nal dividend of 14 per cent. on the deferred stock. 


Stock Exchange Notices.—The undermentioned have been 

dered to be officially quoted :— 

City and South London Railway Co.—Scrip, fully and partly paid, for 

796,000 44 per cent. redeemable second debenture stock, 1942-1972 (guaran- 

d by the Imperial Government). 

Eastern Extension, Australasia and China Telegraph Co., Ltd.—7,206 shares 

£10 each, fully paid (Nos. 390,630 to 397,835). : 

London Electric Railway Co., Ltd.—Scrip, fully and partly paid, for 

356,000 44 per cent. redeemable second debenture stock, 1942-1972 (guaran- 
by the Imperial Government). 

Tata Power Co., Ltd.—Scrip, fully and partly paid, for £1,000,000 4} per 

int. guaranteed “‘ A" mortgage debenture stock, 1929-1948 (guaranteed by 
_ Imperial Government). 

Urban. Electric Supply Co.—£100,000 five and a-half per cent. mortgage 

benture stock. 

Crompton & Co., Ltd.—Interim dividend at the rate of 

per cent. per annum on the preference shares for the six 


onths ended September 30th, 1923. 


Canadian General Electric Co., Ltd.—The Financial News 
ates that the offer of the General Electric Co., of New 
ork, of $62.50 cash New York funds and one fully-paid 
) share of new 7 per cent. cumulative preference stock of 
anadian General Electric Co. for each $100 share of the 
esent common stock has been accepted by shareholders 
Presenting over 85 per cent. of the stock to which it was 
plicable. The proposed transaction will therefore be 
ed through to completion. 


Seen —— 
—_—_—— — 


Stocks and Shares. 


Monpay EveEnInG. 











HERE 1s an uncomfortable feeling prevalent in most of the 
arkets of the Stock Exchange. The New Year entered with- 
t bringing its usual complement of orders from people want- 
& to reinvest dividends, and willing to free the money which © 
ey had been keeping in the banks for the purpose of win- 


pwW-dressing. 


The opening of Parliament this week is ad- 





vanced. as the reason why capitalists, amall and. large alike, 
prefer to do nothing until they see in which direction the 
political cat is likely t0 jump. Inasmuch as there will be 
nothing definite done in Parliament until next week, uncer- 
tainty will charge the air for, it may be, the greater part of 
this month. The consequence is that prices show a tendency 
to droop, and the Stock Exchange man finds his time occupied 
with: the transaction of so very moderate an amount of busi- 
ness that he has some justification for the complaint of being 
out of work. 

Various prospectuses have reached us of the Warwickshire 
and South Midland Electricity Supply Corporation, Ltd. In 
this company £12,000 7 per cent. guaranteed first mortgage 
debentures are being offered at 98 per cent. and 12,000 8 per 
cent. cumulative preference shares at par. They are offered 
by the Barford Kiectric Supply Co., Ltd. The particulars 
which are given of the Warwickshire concern cannot be called 
convincing to the man who looks for security for his money, 
and those who are invited to subscribe may be recommended 
to put safety first and to utilise their money in the purchase 
of something that offers greater security. Obviously, from 
the merely market point of view, it is possible to assume that 
there may be any ready negotiation in debentures and pre 
ference shares of so small a number. 

The Home Railway market is in a curious condition, torn 
on the one hand by fears of Labour legislation, while on the 
other the dividend outlook is regarded as being hopeful—not 
to say promising. The effect of these considerations is to 
leave prices without a great deal of change on the week, 
though the tendency, in the absence of business, drifts 
slightly downwards. The alterations, however, are slight, and 
Underground Incomes, on the fall in sterling as compared 
with the dollar, are 1 up. 

In the group for British Traction issues, the continued flat- 
ness of London and Suburban preference shares, coming so 
close to the time when the dividend announcement falls due, is 
regarded with uneasiness; holders of the shares are getting 
justifiably nervous with regard to the likelihood of a dividend 
being declared. No announcement has been made, but the 
fact of these £1 shares standing at 66. 3d. can only be re- 
garded as significant. British Electric Traction issues are 
quiet. It is said that important developments are contem 
plated with regard to the Yorkshire Electric Company, 
and curiosity rans expectantly upon the lines that may be 
adopted in the future by this enterprising concern. 

The Anglo-Argentine '[ramways group weakened, by reason 
of the statement that the department of the Argentine legis- 
lature charged with settlement of the questions at issue be- 
tween the company and the municipality of Buenos Ayres has 
adjourned until March, no decision having been reached on 
the various points outstanding between the two bodies. This 
postponement is disappointing in that it puts off, for many 
weeks to come, the chance of the debatable points becoming 
settled. British Columbia stocks are higher, as a result of 
the increased dividends, but in ‘Mexicans there is neither 
animation nor strength. Brazilian Tractions proved an ex- 
ception to the generally dull rule, the price putting on a point 
because of the improvement in the milreis. 

There has been rather more animation in the market 
for electricity supply shares. Prices went down rather 
sharply towards the end of last year, on the apprehensions of 
nationalisation and capital levy. The falls, however, at- 
tracted purchasers, and the weakness is gradually being wiped 
out by the steady absorption of floating shares. Changes on 
the week are unimportant. 

Edmundson’s preference and City of London preference are 
both easier. Newcastle-on-Tyne Ordinary rose to l6s. 3d., 
but, in the same provincial list, the new Bournemouth and 
Poole ordinary, which touched 3s. 6d. premium soon after the 
issue was made, have sagged to ls. premium. Amongst the 
manufacturing shares, Edisons are unchanged at 4s. 6d. x.d. 
Siemens at 16s. 3d. are ls. 3d. harder. General Electric pre- 
ference eased off to 22s. Babcock and Wilcox remain at 2}. 

The cable group has been distinctly weak, and falls are left 
on balance, in spite of the fact that the drop tempted a little 
buying, which raised prices from their lowest. Western 
Telegraphs are the heaviest in this department, a fall of 7s. 6d. 
reducing the price to 154, the shares having been particularly 
dull since the issue of the recent report. Eastern Extensions 
are 5s. lower at 163; the Globes gave way similarly to 163. 
Eastern ordinary shows @ loss of 14. On the other hand, Ouba 
Submarines are better at 73. The American stocks show no 
change. The project for installing another important cable 
under the auspices of British, Italian, and American interests 
arouses n good deal of attention, and is regarded by believers 
in cable securities as another, and very effective reply, to the 
jeremiads of those who claim that the cable will shortly be 
Superseded by wireless. Marconis are a dull market, in 
sympathy with the heaviness prevailing in most parts of the 
Stock Exchange. 

Nothing fresh of interest has occurred in rubber shares, and 
the iron and steel group is distinguished only by falls that 
occur, limited as a rule to a few pence, day by day in the 
shares of the leading companies. In short, Stock Exchange 
business is in a state of suspended animation, nor is it likely 
that there will be any semblance of vitality until the House 
of Commons gets to grips on matters of vital consequence in 
the early part of next week. 
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Share List of Electrical Companies. Market Quotations ‘for Chemicals 
and Metals. 


HomMs ELROFAIOIeY ComPanrzs. Ir should be remembered, in making use of the figures a; 
Dividend. Price in the following list, that in some cases the prices are on!) ‘oan 
Nom. ———__-_ Jan.7,Riseor Yield and they may vary according to quantlits at and other circu stances, 
# 1981, 1929. 1923. fall. p.c. oeneenttcteaeenenemeneeesmnenasieestignentenptian 
12 «(13 99/6 -—19 £6 1 6 y 
9 Mh Mb 6+ 646 7 CHEMICALS, &c. oa Price iP ‘night's 





Brompton Ordinary oo 
Charing Cross Ordinary ... eco 

do. do. do. — 44 Pret. 
Chelsea one ove ovo 
CityofLondon .. =.» 

do. do, 6% Pref. 
County of London . 

do. do. 6 % Pref. 
Edmundson's Ordinary ... 

do, 6% Pref ... 

Kensington Ordinary... 


“a 4 4 — 591 DOs OF deg, 
6 10 vi- — 621 


4 «(16 Qe ~ 6 910 @ Acid, Oxalic ... 0 aes «» per lb. 
6 6 a. 86-1 691 4 Ammoniac, Sal + per ton 
8 40/6 418 9 a Ammonia, Muriate (large ‘orystai) " 
tg - a Bisulphide of Carbon se ” 
6 6 22/-  8'o % a Borax ... * oo a % 
Nil 7 4 6 61 a Copper Sulphate ab pan £25 1 
1a/- 6 5h 514 3 a Potash, Guiceate ne x. per Ib. |. 4d. to ti. 
a a erchlorate ms os 
10 638 108 515 6 a Shellac o- per owt. £15 15s. 
London Electric % oe - s Suipher, Sublimed Flowers... = £7 15s. 
do. do. 6% Pref. 5 


1 
6 
6 
1 
1 
1 
1 
1 
8 
6 
6 
8 i 
one 6 exe eve oe ” £7 15s. 
Metropolitan = poe ‘ 1 33/9 ; Soda, Chlorate os ees ew» per Ib. 
do. 44 % Pref. ... 1 17/6xd 

1 

1 

1 

0 

1 

1 

1 

6 

1 

1 

6 

1 


| 8d. 
a . Crystals woo wwe Slee OF GON | 5 to £5 Sa. 
a Sodium Bichromate, casks per Ib. 44d. 
Newcastle-on-Tyne Ordinary 16/3 
do. 6 % Pref. METALS, &c. 
do. 1 % Pret. 


° Aluminium, Ingots... exe + perton £115 to £120 
Notting Hill6é% Pref. .. 


° " — 7 ove +» per lb. Le to _ 
North Met. Blec. 6 % Pref. 5 She om init oe to 2/- 
Urban Ordinary ... D Babbitt's Metal rt “Anti-friction Metal 


do 6% Pret, eve per ton net £219 


OE cs 
Grade a. is. aie ale - eo | £166 
St. James’ and Pall Mall 


Grade » | £86 
South London c Brass Golled metal 2" to 12” basis)” * per lb. | 
South Metropolitan Pref. 


92d. 
Tubes (solid drawn) oo w 1/0 . My /okd. 
Westminster Ordinary ~ | 


. ts Wika. 
Whitehall Elec. Invst., 74% Pt, 


~-e. cooocerso 


23/- 
94 

22/- 

18/9 


AMManwnaaaag 


148 
24/6 


oe SmoncoZoanwcewmova 
= 


ae areagn 
epawst tls 


Bars (best semen «- perton | £95 
Sheet eee ese £95 
Rod eco £95 
(Electrolytic) Bars — £67 10s. 
" ects... 
" Wire Rods 
H.C, Wire 


Central London Ord. Assented Stock 4 73 
Metropolitan ot” ae es at 3h 72 

do. . District ... a wa { Ebonite Roa ee eae 
Underground Electric Ordinary 10 Nil Nil 2} a German Silver Wire one 

do. ee! oe 1 Nil Nil Bi. i hh Gutta-percha, fine... =... 


A India-rubber, Para fine ... . a 1/04 
do. a. income . Bens 4G as Iron Pig (Cleveland Warrants) ... “per ton |£5 Qs. to £5 23. 6d.| 
i , Wire, galv. No. ay P. na qual. o 4 
a Lead, — Pig . ee £32 10/- dee. 
TELEGRAPHS AND TELEPHONES, a Mercu per bot. (£9 12s. $a. to£9 15s.| 2/6 to 5/-dee, 
’ 


e Mica “in original cases) small ... per lb. = to B/- 
Anglo-Am, Tel. Pref. . ~. Stock 6 6 1034 


do. Def. ° ” 14 84/6 233 
Chile Telephone ... - 6 6 6 6 
Cuba Sub. Ord. ... 10 .. 4% 1k 
Eastern Extension 1 10 163 
Eastern Tel, Ord. ... ove + Stock 10 162} 
Globe Tel. and T. Ord. ... 10 10 162 
do. do. Pret... 10 6 ll 
Great Northern Tel. __... . 1 28 
Indo-European .. 2% 10 824 
Marconi ... 7 ‘ 1 25 Qrs 
Oriental Telephone Ord. 1 1 «(8 13 
United R. Plate Tel. ... e 5 8 8 63 
West India and Panama 10 «€UNil «6CNi 1/- 
Western Telegraph ose 10 10 «10 153 


aaagoas 


= 
e 


eceanmnwrournwwoor 


large... " 
Phosphor Bronze, plain castings os 
» Grawn bars and rods a 
» Tolled strip & —_ a 1/23 
wire ... ove ” 1/33 
° eo. per oz. £25 
d Silicium Bronze Wire - per lb. 1/08 
r Steel, Magnet, in bars 8 | | pact | ‘ 
3 to | £7 10s. ine 
a Tin, Block (English) perton | { 245 10s, 
a ,» Wire, Nos.1tolé ... es. per Ib. 8 ! 


10/- > a0/- & up. 
1/2 
1/23 


Sook 


oe - medium... e to 8/- | 
| 
| 


CBBUBBOo 
Ky 

a 

= 

5 

o 

B 


= 
owas oOo 6 we 
— 


* 


*For 1 owt. lots. Special quotations against definite specifications, 
Quotations supplied by 

a G. Boor & Co. g James & Shakespeare, 
b The British Aluminium Co., Ltd, 4 Edward Till & Co, 
¢ Thos. Bolton & Sons, Ltd. i Bolling & Lowe, 
d@ Frederick Smith & Co, / Richard Johnson & Nephew, Ltd. 
7 Mme Gn Pern and 3 Jc eS Oo, Li 

ndia-Ru r, Gutta-Percha an oJo nm, Matthey ss Ltd, 
HOME AND FOREIGN TAAMB, 4&0. Telegraph Works Co., Ltd. p ©. Clifford & Son, Ltd, platfo: 


rc W. F. Dennis & Co, 
Anglo-Arg, Trams. First Pref. 5 6h 12) 
do, do. 4nd Pref, 5 
do. do. 65% Deb, Stock 
British Electric Traction Ord. 
6% Pref. " 
oo eee 100 
Brit. Columbia Eleo, Rly. Poe. Stock 
do. do, Preferred 
do. do. Deferred 
do. do, Deb, .. 
Lond. & Sub. Trac. 5 % Pret. 
London United Tram. Deb. 
Mexico Trams. 5 % Bonds 
do. 6% Bonds 
Mexican Light — 


* 
APKIADAAPAOBIaa 
- 
oZhom 3S 
s 


3 
°o 





= 





ee 


SCwwtorwonbd = 


Shaft Currents in Electric Machines.—In an American 
I.E.E. paper, Messrs. P. L. Alger and H. W. Samson, botha 
the American G.E. Co., describe the causes of, and remedies 
for, the existence of shaft or bearing currents which sometimes 
flow across the rubbing surfaces and the bearings of electrical 
machinery, thereby damaging the shaft and bearings. 

It is concluded that the most important cause of shaft cur 
rents is the presence of some dissymmetry in the magnetic 
circuits of the rotor or stator core, which causes more flux # 
flow in one of the two parallel (right and left hand) paths 
than in the other, and so gives a. resultant flux linking the 
shaft. The most prominent causes of such dissymmetries ate 
sectionalised frames and segmental! punchings. All cases where 
such divisions of the yéke will cause excessive bearing currents 
can be predicted by means of: rules given in the paper, but 
the use of any sections or segments at all will give 1 se to 
some shaft voltages, due to the impossibility of making all 
joints exactly alike. These secondary shaft currents old 
not be harmful except in extremely high-speed machines like 
turbine alternators.’ The most effective methods of remedying 
bearing currents, other than insulating, are to puneh holes 
in the yoke in the regions of low reluctance, thus raising all 
parts of the yoke to the same level of reluc tance, or to create 
# separate flux linking the shaft and opposed to the flux pr 
duced by dissymetry, or to make use of ° offset segmental 
punchings. It is’ believed that the use of offset segmental 
punchings will ‘effectively cure all ordinary cases of bearing 
currents in small induction motors, d-c. machines, converters, 
and synchronous motors, and, as offsetting the dovetails gives 
better core loss, lower yoke reluctance, and a more solid ccré 
construction, with very little expense or trouble (ouce the ne¥ 
dies' are developed), it is' recommended ‘that this scheme be 
adopted whenever practicable. 
xs 2 The subject was discussed in the Eiecrrica, Revirw d 
Dividends paid free of Income Tax, October 5th, 1923, by Dr. A. Fraenckel. 
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2228-98 


do, 1st ine Beals 


ee oe 


British Aluminium Ord. 
British Insulated Ord, ... 
Callenders ... ose eco 
do. 64 Pret, pa 
Crompton Ord, ... 
Edison-Swan ese ne 
do. do. 5% Deb. ... 
Electric Construction ... 
English Electric ... eco 
do. Go Wee .. 
Gen. Eleo. Pref, 
do, Ord. 
Henley =e 
do, 4% Pret, 
India-Rubber 
Met.-Vickers Pref, 
Siemens Ord, on ae 
Telegraph Con, — .. 


Qus 
23 

24/8 

4 
416 
665 

29/6 
11/- 

19/6 

92/- 

19/9 
15 48/3 
44 4a 
om 18/9 
8 ve 
10 16/3 
20 934 
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| 
—_ The W Sal Pl 
e estminster Salvage Flant. 
) general Many local authorities already have house refuse sub- Shirtliff Bros., Ltd. They are arranged to be driven by a 
Lstances, jected to sorting processes, but not all of them perform direct-coupled 4-h.p. motor with push-button control, and they 
is the rk so thoroughly as the Westminster City Council. have an automatic brake to hold the load in all positions, and 
4 tnight’s The Council’s area is a very wide one, and the daily load of limit switches. 


eee, unwanted matter collected by the City sanitary department The remainder of the material from the conveyor passes 
_ amounts at times to as much as 100 tons per day; it rarely into a revolving screen in which it is divided into three sizes 
falls below 70 tons. It can readily be imagined that amongst for further treatment. The smallest size, which passes 

such 3 large amount there are many tons of material which through the first section of the screen, is carried by a water 

will pay for recovery, and the salvage plant which the Council trough into a specially-designed Coppée washer, where the 

cinders and combustible matter are separated 
from the heavy material—clinker, glass, stone, 
&e. The lighter material from the washer is 
delivered by means of a chute into a suitable 
draining apparatus, where the water is 
eliminated and the material falls into a bunker 
for loading directly into motor lcrries for 
transit. The heavier materials are taken from 
the washer by means of an elevator, which also 
serves to eliminate the water, and discharged 
into a separate bunker. The intermediate 
product from the revolving screen is also con 
veyed by a trough to a washer, where separa- 
tion of heavy material and combustible matter 
takes place as in the previous case. The lighter 
products pass into a de-watering sieve, and 
thence into a separate loading bunker, while 
the heavier materials froin both washers pass 





into the same bunker. The materials which 
pass over the screen are discharged through a 
15/- dee. = | | . chute into a pulveriser, which produces a 
15). dee. ya Oe = . | | material suitable for utilisation as manure. 


ad. dem ; _ a he The washers are built in cast iron, and are 
: operated by means of compressed air supplied 

x] ya} & , by a blower. The pulveriser is of the swing- 

9). ink Re | oe % hammer type, manufactured by the Patent 
. i ; : Lightning Crusher Co., Ltd., and is so designed 

that the material is crushed to a very fine 





10/- dee. degree by means of hammers revolving at a 
[6 to 5/-dee Fic 1.—GeneraL View or PLANt high speed (about 1,000 r.p.m.) inside a heavy 
j cea cast-iron casing. The machine is driven 
through shafting and belt by a 50-h.p. motor. 
has had installed performs this work in a very satisfactory way. The necessary water is drawn ‘from a creek and circulated by 
The plant is designed to deal with a maximum of 100 tons means of a ‘ Gwynne "’ centrifugal pump driven by a 14-h.p. 
of we Rn per day. The loaded lorries enter the building and motor. The power required for the elevating, screening, 
are weighed on a 20-ton Avery weighbridge, and they then washing apparatus, &c., is provided by a 25-h.p. motor and 
oid discharge their contents into a pit in which a grid prevents transmitted by shafting and belting. 
£7 10s. ine the passing of exceptionally large articles. The material is Fig. 1 is a general view of the installation, showing the 
then fed by means of a combined rotary feeder and separator conveyor and the galleries on which the operating gear 1s 
aii on to a belt conveyor. The apex of the receiving hopper, the mounted. Fig. 2 illustrates the lower gallery bearing the tin- 
stions, rotary feeder, and the loading end of the conveyor are in- baling press and the paper-collecting gear, and fig. 3 shows 
stalled in a separate chamber with a dust collecting equip the revolving screen, water troughs and tanks, and the 
ment consisting of a “ Duper ”’ centrifugal fan fitted with a elevator which conveys the heavy materials from the tanks. 
1%in. inlet and driven by a 5-h.p. motor. The conveyor The plant was installed by the Coppée Company (Great 
new, Lad, belt is 2 ft. 6 in. wide and of balata. Steel framework sup- 
-» Ltd, ports the rollers and tension gear, and there are timber 


platforms alongside for the band pickers who remove 
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aising all Fic. 2.—BaLinc Press AND Paper-sucTION PLANT. Fic. 3.—Revoivine Screen anD AsH TANKS. 
to create 
flux pro bottles, bones, and other saleable articles. At the Britain), Ltd., in consultation with Capt. F. W. Cable, M.C., 
segmental f the conveyor is a magnetic drum which takes the tins A.M.Inst.C.E., Chief of the City Highways Department. The 
egriental ! the belt, and they drop through a chute to a baling whole of the electrical equipment was supplied by the General 
f bearing At the same point a paper collecting plant comes into Electric Co., Ltd. 
Dnverters, This consists of a ‘‘ Duper’’ centrifugal fan, supplied It may be of interest to our readers to learn that amongst 
aus gives Messrs. David Rowell & Co., Ltd., fitted with a heavy the material recovered in the station daily are two tons of 
solid core teel impeller, the necessary suction and delivery pipes, and a paper, five tons of large cinders (calorific value 11,600 B.th.u. 
e the new yclone settler for the paper. The fan is driven by a direct- per lb., ash 20.4 per cent.); twelve tons of large washed 
scheme be oupled 8-h.p. motor. From the cyclone the material is charged cinders (7,990 B.th.u. per lb., ash 31.74 per cent.); and —_ 
into a press and baled for disposal. Both tin and paper tone of fine washed cinders (7,840 B.th.u. per lb.; ash 90 


eview of Presses are of the “ Bijoli” type manufactured by Messre, _ per cent.). 
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For the purpose of this paper consideration of the subject 
will be limited to the methods and arrangements necessary 
to secure the uninterrupted supply of electricity, so far as 
this can be done by selectively switching feeders and appa- 
ratus in and out of circuit. 

Large modern systems have reached a degree of complica- 
tion and elaboration far beyond that necessary for the bare 
essential of giving supply with the maximum efficiency, and 
the additional complications can only be justified on the 
ground that they are necessary for the purpose of making the 
supply reliable. 

It is improbable that cables have a less factor of safety or 
break more frequently than the water pipes used for general 
water supply, although in the case of the latter no elaborate 
precautions are necessary to deal with a breakdown. The 
fundamental difference which lies at the root of the electrical 
problem is the high efficiency of transmission. This results 
in the concentration of large quantities of energy at any 
point of breakdown and a general dislocation of supply until 
the breakdown is remedied. In the electrical case every dis- 
turbance affects the whole corporate system, whereas in other 
systems disturbances are of local significance only. 

The purpose of control and switching is to confine local 
trouble to local limits, and it is with this object that the com- 
plications referred to have been adopted. 

Switchgear designers now thoroughly appreciate that normal 
load is to them unimportant, and what they have to design 
their equipment for is the conditions which exist under a 
short circuit. Switches which fail to open, or relays which 
disconnect healthy apparatus under the rush of current pro- 
duced by a short circuit, are both useless, no matter how 
admirably they may appear to function under normal load 
conditions. 

In the case of small distribution systems faults are infre- 
quent and the number of people affected and the amount of 
damage caused are relatively unimportant, even in the case 
of a complete temporary interruption of supply to all con- 
sumers. The conditions change, however, as the system 
grows. When it is four times its previous size the number 
of faults will be four times as great, and if each fault affects 
the whole system, and there are four times the number of 
consumers, it follows that in a year the extent of the damage 
caused to consumers by faults is likely to be sixteen times 
as great as in the case first considered. 

From the point of view of the designer trying to protect 
the consumer from trouble, the case is even worse than this 
as in the larger systems the severity of short circuits is greater 
on account of the larger kinetic energy of the system. 

The conclusion appears to be inevitable that the value to 
the community of arrangements confining disturbances to 
local limits increases as the system grows, and is approxi- 
mately proportional to the square of the size of the system 
involved. 

The commercial justification for discriminating switching 
arrangements is therefore clear in the case of large systems, 
but it is equally obvious that in the case of small networks 
the cost of elaborate precautions may not be justified. 

The interesting engineering problem is the case of the 
large system where it is necessary in all circumstances, and 
practically regardless of cost, to avoid general interruption of 
supply. As a preliminary to consideration of the methods to 
adopt for this purpose it is necessary to examine the nature 
and origin of any possible disturbances which it is necessary 
to guard against. Experience shows that the complications 
of modern systems do not of themselves introduce special 
weakness. A distribution system fed from several stations 
in parallel is not more liable to faults than if it were fed by 
the same amount of generating plant concentrated in one 
station; similarly, the number of faults does not increase at 
a greater rate than the mileage of feeders or the number of 
sub-stations. 

Careful examination of records will show that disturbances 
to supply almost invariably arise either from accidental 
damage to apparatus or from mistakes in operation. Trouble 
due to failure of apparatus from inherent weakness or unsatis- 
factory design is in modern systems comparatively rare, and 
when rectified is not liable to recur. 

Mistakes in operation can be eliminated by safeguards and 
interlocks, but faults due to apparatus being damaged, gener- 
ally by some external cause or accident, cannot be prevented. 
The consequences of such a fault will be immediately felt 


throughout the electrical system, and if adequate arrange- 
ments to deal with it are not immediately operative a serious 
interruption of supply will result. 

To meet these difficulties two mutually-helpful methods are 
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available. First, automatic circuit-breakers responsive 
fault conditions may be arranged so as automatically to isolaty 
from the system the section containing the fault. Secondly, 
operative control of switching may be provided promptly % 
restore to service feeders or apparatus found to have been jg. 
lated unnecessarily. 

The trend of modern development is to make the automatic 
switches more sharply discriminating in their action, and t 
improve control of switching by keeping the operators jp. 
formed of the condition of the system at all times, and giving 
them facilities for rapidly carrying into effect the necessary 
operations. 

There is obviously room for difference in practice by differen § 
organisations in achieving these desired results. Some wil] 
rely almost entirely on the ability of the contral staff » 
restore normal conditions by rapidly ascertaining the extent 
of a disturbance and making the necessary switching open. 
tions. Others will prefer to try and make the automatic 
action of the switches so intelligently discriminative that 
sound apparatus or feeders will not be switched out of circuit 
and only the one containing the fault will be isolated. 

It should not, however, be rashly assumed that preference 
for one arrangement over the other is a matter merely of per. 
sonal idiosyncracy ; close examination of any particular system 
will generally produce distinct reasons for the use of on 
method rather than the other. It is interesting to note, how 
ever, that up to the present no practical arrangements hav 
been proposed with the object of automatically switching 
back into circuit any feeder or transformer which has been 
isolated unnecessarily by faulty discrimination of the auw 
matic switches. Automatic arrangements have been confined 
to switching apparatus out of circuit and indicating to th 
operating staff the condition of the system. 

In the case of large systems it has been almost universal] 
found necessary to adopt central control of switching. This 
is done to avoid the confusion which arises in an emergent; 
when operators in different stations and switching centres 
have conflicting ideas as to the best method of restoring 
normal conditions. The arrangement is that in a central 
room, conveniently placed from the point of view of com 
munications, control of all switching is established. Th 
engineer in the central control room is a dictator and in sok 
charge of switching throughout the system. Without his 
permission nothing may be done by the staff in the way d 
connecting apparatus in and out of circuit. 

An admirable description of the control arrangements of the 
large modern high-pressure distribution system of the New 
York Edison Co. is given by W. H. Lawrence in the Mareh 
1928, issue of the General Electric Review. In addition to 
the usual telephonic communication to all sub-stations ani 
switching centres a complete and ingenious system is provided 
for indicating in the control room, automatically, the cond: 
tion of all high-pressure switches. 

The control engineer is, therefore, immediately informed o 
the opening of switches, and is, moreover, able to see for him- 
self that his switching instructions are correctly carried out 
without delay, all of which must be of the greatest value in 
emergency and reduce the length of time taken to restore 
normal conditions. 

The system of signalling instructions to the sub-station 
attendants in emergency according to a pre-arranged code 
also described, is of considerable interest. 

In Great Britain the development of automatic indicating 
equipment is in a much more elementary stage. At the 
present time nothing has been done in the direction of trans 
mitting automatically a record of the operation of sub-st«tion 
switches. An ingenious system has, however, been adopted 
by the North-East Coast power companies for indicatins ™ 
the central control room the loads on the different power 
stations, giving the true power, wattless power, and power 
factor. To enable the indications to be transmitted readily, 
the arrangement relies on the production of direct-current 
pressures by thermopiles heated by coils carrying current 
proportional to the loads to be indicated. The use of thermo 
piles and direct current for this purpose, makes it possible 
employ small and lightly-insulated wires, such as telephone 
conductors for transmitting the indications, and the loads 
any number of generators may be added together simply by 
connecting their thermopiles in a common circuit.* 

The principal effort in Great Britain has been to solve the 
problem of automatic switching. The endeavour is to ma 
the switches so selective and discriminating in their action 
that on the occurrence of a fault only the feeder or trans 


*See ExecrricaL Review, October 26th, 1923, p. 608.—Ebs. 
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former containing the fault will be switched out of service, 
and the operation performed so quickly as to avoid serious 
shock to the system. _ ay: 

The difficulties associated with the problem lie in prevent- 
the switches of sound apparatus from responding to the 
fault current. It is this difficulty, no doubt, which has led 
American engineers to elaborate their arrangements for 
obtaining an instantaneous indication in the control room of 
the opening of switches. To meet this difficulty the endeavour 
has been to make the switches respond only to current leak- 
ing from the particular feeder or apparatus controlled. 
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Fic. 1.—UNDERGROUND ELEcTRIC Raibways or LONDON HIGH- 
PRESSURE DISTRIBUTION SYSTEM. 


The Merz Price system was the first development which 
gave real discrimination in this way, but since that date 
(about twenty years ago) many different ideas have been de- 
veloped or proposed. They, however, all have the feature in 
common that some special conductors are required for the 
purpose of securing the discriminative action. A very com- 
prehensive description of the various forms’ will be found in 
Wedmore’s paper of January, 1915, before the Institution of 
Electrical Engineers. Since the date of this paper, the Merz 
Price system has been improved by arrangements overcoming 
the difficulty caused by the pilot cable capacity current, which 
tended to make the switches operate on severe overload. In 
addition, a new arrangement, known as the ** Four-conductor 
Protective System,’ has been developed commercially. 
Additional conductors are still required for the purpose of 
obtaining the discriminating action, but the number is re- 
duced to the minimum possible, namely, one for each three- 
phase circuit. 

When properly constructed and installed it is possible with 
a discriminating protective system to ensure the immediate 
disconnection of faulty feeders, and that sound apparatus will 
not be improperly switched out of service under any con- 
ditions, but, even so, the ideal of absolute continuity of supply 
is not completely ensured. 

The automatic switches have to be associated together at 
junction points of the distribution system, and connected by 
a common busbar. This busbar is liable to defeat the whole 
object of the automatic arrangements, since it cannot be dis- 
pensed with, and in the event of a fault on the busbar, supply 
to a large section of the system is affected. 

So far no serious proposals have been made to provide dupli- 
cate busbars with selective arrangements changing over auto- 
matically from one busbar to the other in the event of a bus- 
bar fault, and even such elaborate arrangements would be 
ineffective in the event of any oil switch bursting or failing 
to interrupt circuit. A busbar breakdown is, therefore, the 
most serious kind of fault which can occur in a modern dis- 
tribution system. 

Discriminating devices responsive only to faults in the appa 
ratus they control will obviously ignore a busbar fault, and 
to deal with this some special provision is necessary. The 
best arrangement is probably to provide excess-current relays 
at suitable points, so adjusted that they do not come into 
operation until the excess current has lasted a definite mini- 
mum time, sufficient to allow the discriminating protection 
to function. In the case of ordinary faults in apparatus, 
therefore, the excess-current devices will never come into 
action. 

Excess-current relays are only moderately selective in their 
action, even when the settings are carefully graded according 
to the position of the relay in the system, but this is not of 
serious consequence if they operate only in the very excep- 
tional case of a busbar fault or its equivalent. There is, how- 
ever. a great need for a simple and reliable overload relay 
in which the minimum time setting is closely adjustable. The 
ideal would be one which could be adjusted from 10 cycles to, 
say, 100 cycles in steps of one cycle. 

In view of the present tendency to use switches with a very 
quick break, it is generally impossible to assume that 20 cycles 
will allow ample time for the combined action of discriminat- 
ing protective gear and oil switch to clear a fault. and if this 
has not been done by the end of half a second it is time for 
the excess-current relay to come into operation. Even closer 
settings are permissible in cases where the problem has been 
carefully considered. 

Notwithstanding their very elementary discriminating 
properties, overload relays used in this way may be very effec- 
tive in keeping to reasonable limits what otherwise might be 
& complete interruption of supply on the occurrence of a bus- 
bar fault. 

_ As explained earlier, there is room for considerable difference 
in the detailed methods adopted to prevent interruption of 
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supply in the event of a local breakdown, depending on 
whether it is preferred to rely mainly on the discrimination 
of the control staff, or on that of the automatic devices. 

The issue is not, however, so simple as this statement would 
imply, as it will generally be found that where less reliance 
is placed on discriminating devices, there is a tendency to 
arrange the network so as to assist the human element either 
by avoiding interconnection of sub-stations or the provision of 
special tie lines between power stations. 

In order that this aspect of the matter may be followed 
more clearly, diagrams have been prepared illustrating three 
systems which are more or less typical of the different 
methods of treatment. 

Fig. 1 is a diagram of the high-pressure distribution system 
of the Underground Railways of London, in which it will be 
noted that the tendency is to feed each sub-station inde- 
pendently from the power station and not to interconnect 
sub-stations. At the time when this system was 
designed, no automatic discriminating protective systems 
were in existence, and the discrimination of such devices as 
were available was known to be faulty in the extreme when 
applied to interconnected systems. The system may be classi- 
fied, therefore, as one which places the minimum reliance on 
automatic devices. It requires, however, a large provision in 
spare feeders, which, in the network shown, is approximately 
40 per cent 

Fig. 2 shows the arrangement of a large modern American 
system, viz., that of the New York Edison Co., the control of 
which is referred to earlier. This system relies largely on 
automatic switches, as is shown by the way in which sub- 
stations are connected together, so that tiie high-pressure dis- 
tribution system forms a network, but it is clear from the 
description of the control-room equipment that the discrimina- 
tion of the switches is not expected to be sufficiently 
to prevent healthy apparatus from being automatically 
switched out of service when there is a disturbance. The 
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use of direct interconnection or ties between power stations 
is also of special significance, as they are relied on to remain 
in service in emergency when network feeders are liable to 
be switched off indiscriminately owing to the rush of current 
and lack of selective action of the switches. In such circum- 
stances direct interconnectors are not so much affected by the 


PeweR STATIONS 


25 Crcic Fecoras 
OWECT Wicesoweccr ® 


74 THE ELECTRICAL REVIEW. 


JANUARY 11, 1924, 





rush of current, and being less liable, therefore, to be switched 
out of circuit, may be relied on to keep the system in parallel 
and limit the extent of the disturbance. 

Power station interconnectors are also used for regulating 
the load between power stations, but for this particular pur- 
pose each interconnector is much more effective if it is con 
nected to the distribution system ata point, preferably mid- 
way, between the two stations it connects. Load can then 
be transferred with much less voltage regulation, and when 
feeding from both ends into the system the interconnector 
carries twice the load which would be possible if it were 
taken directly from station to station. Connecting it to the 
distribution system in this way, however, renders an intercon- 
nector liable to disturbance by current rushing through it to 
a fault on the distribution system. It is necessary, therefore, 
that such interconnectors should be controlled by discriminat- 
ing protective gear which is unresponsive to any kind of 
overload. 

Fig. 3 shows the network of the North-East Coast power 
system of England, where very great reliance is placed on 
discriminating protection. This will be seen from the com 
plicated nature of the network and the large number of power 
stations which operate in parallel without the use of direct 
interconnectors. In the case of this system everything tends 
to recommend the use of discriminating devices. The area 
served is large; the power stations are so far apart that the 
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cost of direct interconnectors would be excessive; and in 
addition the great majority of the sub-stations are static and 
haye no operators in continuous attendance. This combination 
of conditions makes discriminating protection essential, as 
without it a reliable supply would not be commercially 
possible. 

The conditions.of the New York system are, however, *in 
complete contrast, as a larger load is handled by a smaller 
number of power stations, comparatively close together in a 
smaller area, and the sub-stations are each fed direct from 
at least two power stations, and have continuous attendance. 
All of these conditions facilitate the use of direct power 
station interconnectors and operative control of switching. 

Up to the present time no system appears to have been con- 
structed taking full advantage of all the means available, i.c., 
using discriminating protection in combination with automatic 
indication and code signalling, and it is probably a matter 
for satisfaction that this possibility of improved working is in 
reserve and available to meet the more onerous conditions 
towards which electrical developments appear to be moving. 


The advantage of combining the electrical systems of , 
large area into a single organisation, appears not to have 
reached its economic limit. We may expect, therefore, to see 
systems in the future more extensive in area and dealing with 
much larger loads than anything now contemplated. Success. 
fully to control such systems will probably require in the 
completest combination all practicable safeguards known to 

the present-day electrical engineer. 

It may be justly contended that elaborate provision of the 
kind considered is largely ineffective if the switches themselves 
cannot be relied on to open circuit in emergency without 
failure, and it is undoubtedly true that there is room for 4 
great deal of improvement in this direction. At the present 
time the tendency of switchgear makers is to strengthen the 
switches so as to meet the explosive pressures produced ip. 
ternally under short circuits and to increase the speed of 
opening of the contacts, but progress has been largely a matter 
of conjecture and rule of thumb. 

It is greatly to be hoped, therefore, that research, including 
that now undertaken by the British Electrical and Allied 
Industries Research Association, among others, will throw 
more light on the essential mechanism of the whole phe. 
nomena of current interruption by switches. 

In the meantime an interesting develoyment in the <lirec. 
tion of reducing thé severity of the service required of switches, 
is the construction of transmission systems employing single. 
core cables exclusively. By using single-phase transformers 
and taking suitable precautions in the arrangement of the 
switchgear, it is possible to ensure that all faults are to earth 
and none between phases. This feature should prove of great 
advantage, as the general experience of those operating high- 
pressure systems is that faults to earth do not produce such 
severe shocks as faults between phases, and are, therefore, not 
so difficult to deal with. This is due largely to the use of 
neutral resistances, which prevent the fault current reaching 
such a destructive value as occurs in the case of faults between 
phases. 

Bv far the most important and interesting svstem of this 
kind which has so far heen constructed, is the 60,000-valt 
avstem recently installed in Paris in connection with the uni- 
fication of the electricity supply of the city. and switchgear 
engineers throughout the world will await the result of ex 
tended commercial experience of this system with very great 
interest indeed, 

(To he concluded.) 








The Electrical Industry in China. 


WE have consistently expressed in these columns the opinion 
that there is a large amount of electrical business to be done 
in China, notwithstanding the unsettled condition of that 
country. This opinion is shared by foreign manufacturers, 
Germans amongst them, and it is evident that there is and 


will be keen competition in this important field. In a leading 
article on the subject, the Hamburger Nachrichten states that 
the electrical industry in China has made astonishing pro 
gress during the last year or two, hardly a week passing 
without a new supply station being built or designed in one 
or other of the towns in the interior. Existing stations ar 
increasing their capacity rapidly. German firms, itis stated, 
have secured a gratifying share in the orders involved by thes 
developments. 

The total number of electricity supply undertakings i 
China was 168 at the end of 1920 and is now about 200, ir 
cluding some 50 works under foreign management. Japan 
is the most interested of the foreign nations concerned, and 
has invested more than 200,000,000 yen (aLout £20,000,00) 
in the electrical industry of Manchuria alone. 

There are in Canton 22 supply companies (including 18 
Chinese concerns) which deliver about 12,000 kW to a con- 
nected load of about 3,000,000 lamps or their equivalent. Most 
of the prime movers are oil engines, only two stations burning 
coal, and only four of these plants exceed 1,000 kW. Th 
electric tramway in Canton is British. 

At the end of 1922 there were in the province of Kiang 
more than 60, in Chekiang 10, in Anhui 6, and in Fukien 9 
electricity works, besides a number under construction. Most 
of these installations are of 50 to 200 kW capacity, but m 
almost every case extensions are in progress, and the equip 
ment of new stations is being proportioned on a larger scale 
from the outset. 

In Shanghai there are 19 electric light and power com 
panies, mostly Chinese, with a total capacity of some 
25,000 kW. A French company with a capital of 8,000,000 fr. 
produces 1,500 kW. The number of lamps connected, about 
1,000,000, is less than in Canton, but the power load ® 
heavier in Shanghai, where the cotton mills are responsible 
for an important demand. 

In Hupeh there are 13, and in Hunan four electricity 
stations. The Hankow Light & Power Co. supplies the 
English, French and Russian concessions and the Hankow 
waterworks with light and power, whilst the German red: 
dents are supplied from the plant of the firm of Melchers and 
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Co. The Hankow waterworks recently ordered two 3,200-kW 
turbo-generators from Mannheim. The value of the imports 
of electrical materials into Hankow was 636,000 Hk.-taels in 
1921 and 225,000 Hk.-taels for the first nine months of 1922. 
According to Hamburger Nachrichten German firms secured 
large share of this business. 
In Shantung there are nine electricity works, including 
ope in Tsinanfu (under German management) with a capital 
of $1,000,000 and 130 employés. At present 40,000 lamps 
are supplied. The Tsiningchou works, founded in 1918 with 
$190,000 capital, since increased to $200,000, supplies 4,000 
lamps (compared with 1,000 initially) and extensions are 
already required. 

The Tsingtau station, now operated municipally, possesses 


o 


9.710 h.p., and is being enlarged to 3,300 kW. Other stations 
are in Fangtse (Chinese owned, capital $30,000); Poshan 
(capital $125,000); Tenghsien (capital $60,000); Chefoo 


(capital $110,000); Lungkou and Choutsun, as well as at 
two collieries. 

Of 15 stations in South Manchuria 18 are Japanese owned, 
but there are Chinese interests therein. About 35,000 kW 


is developed and this output is absorbed mainly by industrial 













and traction loads. The South Manchurian Railway Co. is 
the largest undertaking. It operates inter alia a 25-mile 
tramway system and owns in Dairen two power stations of 
6,000 and 1,500 kW respectively, one in Mukden of 1,400 kW,’ 
one in Changchun of 2,250 kW, and one in Antung of 
1,480-kW capacity. The last-named is to be increased by 
600 kW in order to deliver energy over the Yalu to Korea. 
In Fushun and Anshan there are other stations; that at 
Fushun supplies the district up to Mukden and the lines are 
to be extended to Lirsoyang. The Anshan station develops 
3,000 kW. The Penshibu Ironworks has a 5,500-kW station, 
and in 20 small installations about 10,000 kW is developed. 
The brisk demand for lighting and power installations has 
led to the commencement of electrical manufacturing in 
China. Thus the China General Edison Co. (Shanghai), 
affiliated to the General Electric Co., of New York, makes from 
15,000 to 20,000 glow lamps’ per day, as well as telephone and 
telegraph apparatus with all accessories. Two other Chinese 


factories make 3,000 lamps a day, and the Wah Son Electric 
Manufacturing Co. builds. motors, dynamos, transformers, 
switchgear, &c., to the annual value of 500,000 taels (about 
£66,000). 
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Metropolitan-Vickers Mining Switchgear. 





SOME RECENT PRODUCTS. 











RECOGNISING South Wales as essentially a colliery district, the 
metropolitan-Vickers Kiectrical Co., Litd., departed from its 
usual practice of exhibiting a general line of apparatus and 
specialised on colliery gear at the recent Mining singineering 
hxhibition at Cardiff. Much of the switchgear was of quite 
recent design, and practically made ite first appearance at the 
show; theretore the following particulars concerning some of 
the gear will not be out of place. 

A liquid controller (type LC) for a.c. slip-ring motors driving 
winders, haulage gear, and the like is illustrated in figs. 1 & 2. 
It is suitable for rotor currents up to 1,000 A at 800 V and for 
stator currents up to 250 A at 3,300 V with oil-break contactors, 
or up to 500 A at 650 V with air-break contactors, and is, of 
course, of either flame-proof or normal patterns. The first 
view shows the apparatus to consist of a gate type operating 
lever, master switch, electrically-operated oil-immersed revers- 
ing contactor to control the stator circuit, 
and a liquid controller for the rotor. 





The operating mechanism includes no chains, wire ropes, 
or gear wheels. At each side of the tank malleable cast-iron 
balance levers are mounted with ball bearings, and counter- 
weights balance the weight of all moving parts of the .con- 
troller exactly. 

The electrodes consist of grouped plates, and are prevented 
from touching when in the closed position by insulating guides, 
but mesh very closely to leave a minimum resistance in circuit. 
As all electrodes are fully immersed and no contacts made or 
broken, in air, no open sparking can take place, so that flame 
proof enclosure is not necessary. The resistance tubes are of 
rectangular section, and are constructed of heavy-gauge sheet 
steel, reinforced externally, and internally lined with a tough 
insulating material that is not acted upon chemically by the 
electrolyte, and is not affected by the changes in tempera 
ture that occur within the controller 





[he operating mechanism is of simple 
design, and substantially constructed. 
The movement of the lever is so arranged 
that the lever is checked in the off posi- 
tion, and at the points where the master 
switch causes the stator contactor to 
close in either direction. At these points 
all resistance is connected in the rotor 
circuit, and a creeping speed is obtained. 
A throw-over catch prevents inadvertent 
movement. The master switch is of the 
drum pattern fitted with controller type 
contact fingers, operating under oil. The 
use of electrically-operated contactors to 
control the stator circuit of the motor 
allows shorter cables to be used, light 
ontrol wires only being brought to the 
naster switch, gives quick closing and 
opening of contacts, and reduces greatly 
the effort required to work the operating 
ever, 

lhe liquid controller is shown in fig. 2. 
In principle, it consists of three fixed 
electrodes connected to the slip rings of 
the motor, and three moving electrodes 
connected together to form a neutral 
point. Each pair of electrodes is placed 
in an insulated steel tube containing the 
electrolyte. The construction gives equal 
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distances in all positions between each 
pair of electrodes, thus ensuring balanced 
phases. The tank is filled completely 
with electrolyte, giving a large body of 
juid with great thermal capacity. Moreover, water-tightness 
* maintained easily by three simple packed glands round the 
connection rods from the fixed electrodes. The various parts 
are placed so as to secure natural circulation of the liquid. 
The heated liquid rises to the top of the resistance tubes, flows 
over the top, and through the condenser type coolers down to 
the bottom of the tank. The liquid re-enters each resistance 
be through a hole provided in the centre of a composition 
ock on which the fixed electrode is supported. 
lhe tank has electrically-welded joints; two sheet-iron covers 
five access to the interior, and removable side plates give 
cess to terminals provided with sockets to receive the in- 
coming cables. 


— at 


Fic. 1.—MetTrRopouitan-Vickers Liguip Controut GRAR. 


To dissipate the heat, cold water is circulated through the 
tubes of separate self-contained condenser type cooling units. 
Approximately 3.3 gallons per horse-power dissipated per hour 
are required for normal service. Two cooler units are sup- 
plied normally with all except the smallest controller frame. 
The coolers are simple, consisting of straight brass tubes 
mounted between cast-iron water boxes. By arranging the 
external water connections suitably, one unit may be retained 
in service while the other is cleaned. Pulleys are provided 
on the tank superstructure by means of which the coolers 
mavy be lifted. 

The resistance liquid consists of a solution of carbonate of 
soda (common washing soda) in water. 
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the line and the stator reversing contactor. 


Another exhibit was the flame-proof (type SF) switch pillar 


It is recommended that with all type L.C. control equip- 
ments an automatic oil circuit breaker be connected between 
































for pressures up to 3,300 V and 100, 250, and 400 A, shown 
q 
{ 
f 
‘ 
~~ 
Fia. 2.—Liqui CONTROLLER. 


in fig. 3. The supporting frame is constructed of cast iron, 
malleable iron being used for the body of the circuit-breaker. 
All components are jig-made, and interchangeable. The 
switch is fitted with plugs which engage with sockets in the 
connection chamber. The body or carriage slides upon steel 
bars fixed to the stationary pillar. 
When withdrawn from the sockets, the 
breaker and all accessories are completely 


— 


its mechanical interlocks, enables the starter and motor to be 
made dead, so that inspection, adjustments, and cleaning cap 
be carried out with entire absence of risk. Distinctive features 
are: Certified flame-proof welded-steel case; compact design, 
requiring low head room; no exposed live parts; overload and 
no-volt protection; cannot be operated in wrong sequence: 
double break per phase under oil; spring tension, non-sticking, 
contacts; renewable sparking pieces; and accessibility. 

A typical starter has been submitted for independent test 
to the Sheffield University, and a certificate has been awarded 
that internal explosions of methane and air did not communi- 
cate ignition to a surrounding explosive mixture. The switch 
is strongly constructed on the metal and insulation principle, 
the live parts being each clamped rigidly to two bakelite in 
sulated steel bars. The moving contacts are mounted on a 
bakelite insulated steel rotating spindle. Two contacts per 
phase are fitted so that a double break is obtained, and ample 
oil depth is provided to reduce sparking wear to a minimum 
The moving contacts are of hard-drawn copper of heavy 
section, and are forced against the fixed contacts by adjustable 
helical compression springs, thus giving a non-sticking con. 
struction, the moving contacts for each phase being joined by 
heavy flexible laminations, so that sliding supports and springs 
are not relied upon to carry any current. 

The auto-transformer is of the air-cooled type mounted 
above the switch. For ready selection to suit the load at 
starting, alternative tappings are provided to give 50 per cent., 
60 per cent., or 75 per cent. of the line voltage in the start- 
ing position of the switch. The automatic release mechanism 
is simple, and is fitted in the top of the switch so as to be 
fully accessible upon removal of the cover. A no-volt release 
and either two or three overload coils can be supplied, al! of 
which engage with the tripping mechanism and act indepen- 
dently of each other. The overload releases can be calibrated 
for any overload between 25 and 100 per cent. above full- 
load current; they can be supplied with dashpot attachments 
to work on the inverse time principle, i.e., the more serious 
the overload the more rapid the release. When dash-pots are 
fitted, the overload calibration ranges from 133 to 166 per 
cent. of the full-load amperes, with a maximum time limit 
of 15 seconds. A special feature of the dash-pot construction 
is the graphite pistons, which do not require lubrication and 
cannot stick. 

The protective mechanism prevents wrong operation of the 
starter by making it impossible to move the handle into the 
running position except from the starting position, and com- 
pels the quick change-over frcm start to run required to mini 
mise the momentary current rush that occurs when the change 
is made. A self-centring spring preyents the handle being left 
in the starting position. The isolating switch is mounted in a 
separate boiler-plate chamber behind the main case. The 
switch is of the air break drum pattern with spring tension 
renewable contacts, and interlocks ensure that the isolating 
switch cannot be opened or closed except with the starter 
in the off position, and prevent removal or replacement of 
either tank or cover except with the isolating switch open. A 
padlock is provided to lock the isolating switch in the off 
position and thereby prevent operation of the starter by un- 
authorised persons. 





isolated; the switch carriages are inter 
changeable with other units of similar 
capacity, and in the event of a break- 
down may be replaced by a spare or by 
a similar unit from an idle pillar. A 
hinged ‘‘ locking-off’’ door covers the 
live sockets when the switch carriage is 
removed. 

The circuit-breaker is fitted with a 
loose handle, operating through a simple 
toggle motion upon the moving contact 
gear, and a high-speed break is obtained 
by the use of strong throw-off springs 
acting on the moving element. 

Contact is made by a rolling action 
which confines any arcing to a part of 
the shoe which carries no current under 
normal conditions. The main current 
carrying surfaces are in this way kept 
free from burning. A racking-out and 
tank-lowering device is fitted to the type 
S.F.3 unit, and the current and potential 
transformers are mounted in a com- 
pound-filled compartment in the switch 
carriage, while where a number of pillars 
are assembled to form a switchboard, the 
bus-bars and bus-bar chambers are con 


























tinuous throughout. Special features 
are included to give automatic protec- Fic. 3.—FLAME-PROOF 


tion, and also guard against mistakes 
liable to be made by careless or unskilled 
operators. J 

Auto-transformer and star-delta (fig. 4) starters, type OL, 
were also amongst the exhibits. They are suitable for con. 
trolling 2- and 3-phase squirrel-cage motors under all con- 
ditions where inflammable gas is likely to be present, and are 
made for pressures up to 650 V in maximum sizes of from 
35 to 100 h.p. The starters are provided with an oil-break 
drum-type switch, and the air-break isolating switch, with 


PILLAR. 


SwiItcH Fic. 4.—Star-Deita STARTER. 


Accident.—Patrick Curran, of Farnworth, employed by 
the Lancashire Electric Power Co.. was engaged repairing 
work on an overhead line at Radcliffe, on January 3rd, when 
a short-circuit was caused which resulted in an explosion. 
Curran was thrown from the top of the pole to the ground, 


sustaining severe burns to his arm and minor injuries to his 
head and face. 
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Railway Electrification in Foreign Countries. 





(Abstract of lecture delivered before the InstiTUTION oF ELECTRICAL ENGINEERS.) 


Dr. S. PARKER SaiTH lectured on the above subject at the In- 
stitution of Electrical Engineers on January drd, when the 
chair was occupied by Dr. Alexander Russell, president. 

As the lecture was to deal with railway electrification in 
foreign countries, Dr. Smith assumed that he would not be 
expected to say much with regard to long-distance railways in 
Great Britain—not a serious hardship, for the reason that 
there was nothing to say on that subject. At the same time, 
it was 4 matter of very great 1egret that ihere was nothing 
lw say. 

In Austria, the position of railways after the war was so 
serious that it was a question of either utilising the water 
power of the country in order to obtain electrical working, or 
of the railways ceasing to work altogether. In the country 
now known as Austria there was allips Water power, and 
before the war there had been some experience of electric 
railway working on the line running from Innsbruck to the 
German frontier and into Bavaria, and on one or two other 
ines. One of the worst problems which the Austrians had 
to face after the war was the working of the Arlberg tunnel 
line connecting Lake Constance with the Innsbruck line, 
which was the first to be taken in hand. At the National 
Convention in July, 1920, it was decided to undertake a 
general electrification scheme, and a five years’ programme was 
drawn up. In July, 1923, the Arlberg tunnel line was opened. 
{he system to be adopted generally throughout Austria was 
15,000 volts, single phase, on the contact wire and a frequency 
of 163, one of the reasons for choosing it being that there 
had been previous experience with this system and Austrian 
manufacturers were accustomed to the plant required; that 
system had also been found to be most economical. Power 
would be supplied from generating stations at Stubach and 
Malmitz, bcth river stations. Generally speaking, the 
\ustrian Federal Railway authorities were erecting their own 
power stations. 

In France, said Dr. Smith, the scheme of electrification 
decided upon was probably the most magnificent of all coun- 
tries, in extent. He mentioned some of the details of the 
Midi Railvay scheme referred to in the paper by M. A. 
3achellery (read before the Institution on November 22nd, 
1923), and added that the 20 years’ programme which had 
been mapped out was far beyond anything which any other 
country had hitherto attempted. The Midi Railway Co. had 
done more than any other company in France. In the Lyons 
area very little had been done, but it was hoped to get to 
work around Nice. The Paris-Orleans line had been electri- 
fied, and it was hoped eventually to get down to Toulouse. 
There was a very large amount of water power available in 
France, and near Paris there was the large steam power station 
recently opened at Gennevilliers. Dr. Smith also mentioned 
the general scheme by which power would be supplied to 
railways and also for general purposes, as outlined in M. 
Bachellery’s paper. The goods locomotives in France had 
been more or less standardised on American lines, but for 
express work geVeral types were being built for experimental] 
purposes. 

In Holland, it was the intention originally to use single- 
phase power, and for a short time there was a single-phase 
line working between Scheveningen and Rotterdam. On 
further consideration, however, it was decided that in order 
to utilise existing power stations, the distances being rela- 
tively short and the country a small one, it would be better 
toadopt the 1,500-volt d.c. system. One of the decisive factors 
in the adoption of d.c. was the great use made in Holland of 
the railways for communication circuits, and it would have 
been a serious matter to remove them. Therefore it had been 
decided to proceed with the electrification of the Rotterdam- 
Amsterdam line on the d.c. system. With regard to the mode 
of collection, some discussion had taken place on whether it 
Was best to collect from overhead wires or a third rail. The 
French did not know any better than they in England did 
which was the better system ; in fact, when using 1,500 volts, 
., it was hard to decide, and all the rolling stock in France 
had been made euitable for either method of collection; on 
some of the lines both systems were used in various sections. 

The German railways were federalised in 1920, although 
Previously they had been State railways. The coal position 
was not much easier in Germany than in other Continental 
countries, and an inquiry was instituted as to what would be 
the best system of electrification. The result was that the 
use of the single-phase system, which had already been adopted 
for certain lines, was confirmed, with the exception of the 
Berlin lines, which were a special case. It was intended 
originally to make the Berlin lines part of the general suburban 
scheme in order to utilise the existing rolling stock, but that 
was found to be unsuitable owing to the enormous post-war 
mncre in the traffic, and it was necessary to use motor 
coaches. When that was done, it was found to be better 
to use d.c. than a.c., because not only could the d.c. equip- 
— be made to meet the demands of the denser traffic 
etter, but it was also cheaper. Therefore, it had been de- 
cided to equip the Berlin suburban lines with 800 volts d.c., 


third rail, the rest of the system to be single phase throughout, 
This was different from the French system, but perhaps it 
was only reasonable that if one of those two countries adopted 
one system, the other would adopt another. Both systems, 
however, were entirely satisfactory. Considerable extensions 
had been going on in Germany, and Dr. Smith drew attention 
to the difierent methods adopted in France and Germany for 
dealing with interference with communication circuits. The 
French adopted the d.c. system because it interfered less with 
communication circuits, whilst the German view was that a 
high-pressure circuit in any case ought not to be near a 
communication circuit. Both systems were sound technically, 
and it was difficult in many cases to determine which was 
the better financially for any particular set of circumstances. 
!t depended to a large extent on subsidiary questions; whether 
the communication circuits were to be removed, on the one 
hand, or, cn the other, how much was going to be spent 
to prevent electrolytic troubles. The Germans decided to 
remove the communication circuits where necessary. In 
Prussia, considerable railway electrification work was being 
carried out, power being obtained from stations burning 
lignite coal in some cases. 

In Bavaria an enormous ring main was to be built right 
round the country, from Munich in the south to Nuremburg 
in the north. It was to be a 100,000-volt system and elec- 
tricity would be fed into the ring main from hydro-electric 
power stations. The traction generating plant would be 
separate from the plant used for general supply. The power 
for traction purposes would be single phase, 15,000 volts, at 
163 frequency. Extensions were also to be carried out to 
link up Munich with places in the south-east and elsewhere. 
Germany had more or less standardised her drive on six 
locomotives, and only one of them was without gears. Among 
the types used was an individual axle drive which overcame 
the difficulty of transmitting power from a spring-borne motor 
to a non-spring-borne wheel, i.e., the Buckley drive, which 
was also used in Switzerland. 

Hungary was now only one-third the size she had been; she 
had practically no water power and very little coal which 
could be used for locomotives. Natural oil and gas resources 
had been incorporated in either Rumania, Czecho-Slovakia, 
or Yugo-Slavia; Dr. Smith referred to Hungary as being like 
a head without a trunk. The railways started from Buda- 
pest, and did not seem to go anywhere, and it was very 
difficult for the railways to be worked at all. Something had 
to be done, however, to make the country independent, and 
it was anticipated that the difficulty would be solved ulti- 
mately in the same way that Austria had solved her difficulty. 
Hungary was to have a national network, three-phase, 
at 50 cycles, power being obtained from stations using brown 
coal, lignite, or peat fuel, which was quite unsuitable for steam 
locomotives. It would be necessary to supply power to the 
different railways by split phases along different routes, and 
tu equalise the load as reasonably as possible. On such a 
system it would not be possible to use the ordinary a.c. 
commutator motor. The standard a.c. motor for traction 
work at present was the neutralised-series motor, which had 
practically ousted every other type; successful working 
with that type of motor, however, required a low frequency. 
One reason why some European countries had been so suc- 
cessful with a.c.—perhaps relatively more successful than 
America—was that they had a low frequency. In Hungary, 
however, they wanted to use 50 cycles, and for that purpcse 
the a.c. commutator motor was not likely to be a success 
as a traction machine. They hoped to overcome the difficulty 
by using what was known in America as the split-phase sys- 
tem. On the locomotive there was a phase converter, which 
was like an induction motor and was supplied, on one phase, 
with single-phase current, the induction motors which drove 
the locomotive being supplied from the three phases of the 
converter. That system was in use quite successfully in 
America. Hungary, hcwever, had not gone ahead, first, 
because of the Soviet revolution and, secondly, on account of 
financial difficulties. 

Northern Italy was described as the cradle of railway 
electrification in Europe, the Valtellina Railway being the 
first example of main-line electrification in Europe. When 
Italy first started, there was practically no other system avail- 
able than the three-phase system, which entailed a double 
overhead conductor, but that was its worst disadvantage. 
The frequency used on the Italian three-phase railways was 
15 cycles, for two reasons, namely, that the inductive drop 
was much smaller, and—perhaps more important—the speed 
of the motors was more suitable. Gearless locomotives on the 
Valtellina Railway had proved quite successful. The next line 
to be electrified in Italy wae the Giovi line, which had a 
very bad tunnel and congested traffic, both of which difficulties 
were solved by electrification. The Savona-Ceva line, on the 
Turin route, was another of the early Italian electric railways, 
after which the Mont Cenis route, with its tunnel, was 
tackled. He would be a bold man who would say that Italy 
had not done well with her three-phase system. It had 
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solved her difficulty of lack of coal and, although at the be- 
ginning the locomotives only had two speeds, they were now 
running with motors giving three and four speeds, and per- 
forming admirably. The voltage on the three-phase system 
had to be kept down to 3,00U and, speaking generally, Dr. 
Smith said the greatest credit was due to the ltalian engineers 
for the way in which they started before anyone else and 
developed this successful system of three-phase railways, 
which, up to the present, had not been replaced. Later 
developments in Italy included the building of a hydro-electric 
power station in the Apennines, the problem being so to 
arrange the power stations that a constant supply of water 
power could be obtained in both winter and summer. For 
this purpose the Alpme power stations were linked up with 
the stations in the Apennines, so that, whereas the summer 
suppiy could be taken from the Alpine stations, the winter 
supplies could be taken from the Apennine stations when 
everything in the Alps was frozen up. Future work on 
the itauan railways was being extended into the peninsula 
itseif and, as a standard frequency of 45 cycles had been 
adopted, it would be possibile to obtain power from existing 
networks, and to use 10,000 volts at 45 cycles, three-phase. 
A series of slides was shown’ to illustrate the types of geared 
and gearless locomotives used on the Italian railways. 

The standard system adopted in Scandinavia was a.c. 
There was working there the most northerly railway in the 
worid, practically within the Arctic Circle, a line built for 
the transport of the rich minerals in the north of Scandinavia, 
which included some of the finest iron ore deposits in the 
world. ‘here was very heavy traffic down to the port of 
Lulea, on the Gulf of Bothnia, and to Narvik, also on the 
coast. When the miners’ strike took place in Great Britain 
there was a bad time in Sweden on account of the lack of 
coal, and the authorities decided to go ahead with the elec- 
trification of the Stockholm-Gothenburg Railway. Later the 
price of coal fell, money was rather scarce, and not very 
much progress was made with the electrification schemes. 
A start had been made with a modified scheme recently, 
however, and it had been decided that the best system for 
the country was the single-phase system at 15,000 volts, with 
overhead wires and a 16% frequency. Power would be 
obtained from stations used for general supply, instead of 
erecting special stations for the railways, although originally 
the intention was to have special railway power stations. All 
the lines in Norway would ultimately be worked single phase. 
The original locomotives on the mineral line referred to had 
no gears, and weighed 138 tons each, developing 1,700 h.p. It 
was necessary to use two of those locomotives for the goods 
trains, but new ones recently delivered developed 2,900 h.p., 
and were about 10 tons lighter than the original locomotives. 

Switzerland, which, said the lecturer, had probably done 
relatively the most with regard to railway electritication 
schemes, was going ahead rapidly, and recently, when the 
unemployment question became acute and it was necessary to 
do something to keep the Swiss engineering works busy, the 
Government hastened the 1933 programme by five years, so 
that instead of electrifying 100 kilometres per annum, 200 
kilometres of route were to be electrified per annum. More- 
over, a credit of 60,000,000 fr. was recently passed to enable 
the work to be carried out. After mentioning well-known 
electric railways in Switzerland, such as the Bergdorf-Thun 
three-phase line and the Simplon tunnel line, Dr. Smith made 
reference to the fact that during the war things became very 
bad from the point of view of coal supplies, and the traffic 
in the Rhone valley almost ceased. As a result, the electrifi- 
cation scheme was pushed down to Isella. Then the Loetsch- 
berg line was electrified to connect Berne with Italy; other- 
wise, there was no direct communication. In the Engadine, 
electrification work was started before the war, and there 
was the line from Pontresina to St. Moritz, power being 
obtained from a power station .at Brusio, with sub-stations at 
Bevers. In passing from Italy to Switzerland, one started 
with the three-phase system, then passed to a d.c. section, 
and then on to another section which was single-phase. All 
the previously-mentioned lines were privately owned, but the 
Federal Railways had been the subject of a good deal of 
consideration by a special investigatory committee, and it was 
ultimately decided to recommend the adoption of the single- 
phase system, with high voltage, Overhead contact wire, and 
low frequency. A number of power stations were being built 
in connection with the Federal scheme, and Dr. Smith made 
special mention of the stations at Armsteg and Ritom. 
Another station, at Barberini, supplies power for the line from 
Lausanne to Vallorbes, which line was expected to be work- 
ing by 1928. A series of slides illustrated the various types of 
locomotives in use in Switzerland, which numbered about 12: 
no attempt had been made in Switzerland to standardise loco- 
motives. Some were fitted with regenerative equipment, but 
it did not yield very good results under Swiss conditions. 
At the very place where regenerative control would be useful, 
said Dr. Smith, namely, under conditions similar to those of 
the London suburban traffic, it was most difficult to obtain. 
On mountain railways it was almost better to use rheostatic 
braking. In connection with the various types of locomotive, 
special attention was again drawn to the Buckley drive, 
slides of the internal details of which were shown: Dr. Smith 
remarked that, although it did not appear that such a drive 
could work satisfactorily, in practice it did. The policy of 
the Federal Railway authorities was to run separate traction 
plant in general power stations until such time as the railway 





load developed to the full extent, when special traction power 
stations would be maintained. 

Finally, a brief reference was made to the United Staty 
of America, the first line mentioned being the Butte-A nacongs 
line, running from Harlow Town across five Fanges of mou, 
tains to '‘lacona and Seattle, in the north-west. ‘[hat line, g 
which some particulars were given before the LInstitutig 
some time ago by Mr. Welbourn, was unique in using 3, 
volts d.c., and was really part of the trans-Continental roy 
from Chicago to Seattle. ‘The Norfolk and Western Railwy 
was being extended into Virginia, and the lines centred aboy 
New York used 650 volts d.c. The New York, New Haven, 
and Hartford single-phase, 11,000-volt, 25-cycle line was ney 
referred to, it being mentioned that more experiment 
development work had been done on that line than on aby 
other. Altogether, in the U.S.A., there were nine sings 
phase railways, three high-pressure d.c. railways, and a {ai 
number of low-pressure d.c. lines. The electric locomotiyy 
were working under disadvantages there, because they had 
enter New York along the new central line, 60 that th 
single-phase locomotives had to be made suitable for working 
aleo on d.c. lines—a very poor compromise. The Pennsylvany 
Railroad Co. had done some d.c. and a.c. work, and its pp. 
gramme was to extend the a.c. system down to Washingt, 
Dr. Smith pointed out that the geared locomotive wit 
reciprocating parts was not now considered in the same mw. 
favourable way as it was some years ago. 

In conclusion, the lecturer said his feeling with regard 
the subject of railway electrification was that they ought 
know as much as possible about it, because the enormoy 
development on the Continent in connection with hyd» 
electric power schemes. for that purpose might aflect this 
country seriously in two ways. It would, in years to com 
decrease the coal exports—a matter of national concern—ani, 
on the other hand, the development of electrification schema 
throughout the world opened up an enormous field both fe 
hydro-electric and railway equipment. Personally, he di 
not think it mattered much what system of electrificatin 
was adopted; the great thing was that English manuie 
turers ought to see what they could do to take part in th 
great development. Whereas all other countries of the worl 
had definitely settled upon a railway electrification policy, 
Great Britain was doing nothing. 


Discussion, 

CotoneL F. A. Cortez Leigo (L.M. & S. Railway) aid 
that there was no doubt that Great Britain was very back- 
ward as regarded main-line electrification, but the problem 
had been studied by different people. The reason they wer 
doing .nothing was that they did not see the commercial 
1esults which would justify embarking upon such an enormou 
expenditure at the present time. 

Mr. G. W. PartripGe (London Electric Supply Corporation 
said that, of the ten countries referred to by the lecturer, 
two had adopted d.c., seven a.c., and in the remaining country 
both systems had been adopted. The systems which might 
be necessary in dealing with railway electrification scheme 
in the British Empire would be different from that required 
for Great Britain itself. In adopting any particular system, 
the important point was not the effect upon telephonic com 
munication, of which a gcod deal had been heard, or the watt 
per ton mile, or even the efficiency of a particular system, bu 
what was the system which would give the cheapest energ 
from the source of generation to the drawbar of the trail! 
Was the lecturer quite sure that it was impossible to desig 
a motor that would work reasonably well with both singe 
phase and direct current? He had seen small motors giv 
excellent results on both systems. : 

Mr. ‘I. Stevens said that some 12 years ago he was askel 
to go to a foreign country and lay out the details fora 
electric railway to be operated with water power. When lt 
went into the matter he came to the conclusion that, from 
the financial point of view, it would be very much better # 
sell the energy generated from water power for other tha 
railway purposes. As a result, he recommended that ™ 
railway should be built, but that the whole output of t 
water-power plant should be sold for lighting purposes in th 
towns near by. He mentioned that because the electrifice 
tion of railways was a question of economy. If it were poe 
sible to save, as was mentioned in the discussion on the M 
Railway, 24 per cent. on capital outlay, then it was qué 
worth doing, but if, on the other hand, only 5 per cent. wi 
saved, as had been shown in calculations on another railwaj, 
it was much better to invest the money and draw 6 per cell 
and not have a mass of electrical plant on hand. In 1 
news came from America that four single-phase railways hal 
been equipped, but that before the expiration of the guarant# 
period of 12 months the contractors had completely re-equip| 
them as d.c. lines. That of course, was a great hindrance # 
progress on single-phase working in America. He had gol 
to America at that time to see why those railways had bee 
converted to d.c. working, and the sole reason was that # 
lines had been designed and the plant ordered by men wi 
were not thoroughly acquainted with the electrificati@ 
problem. That instance was not evidence that single-ph 
railways could not be equipped in other parts in the sal 
manner as the Norfolk and Western Railway in America ba 
been equipped. That was a line 29 miles long, and was bell 
extended into Virginia. Electricity was obtained from 
power station burning coal, it being generated and step} 



















JANU 
— 


up to 3 
extra! 
was OL! 
Mr. \ 
that th 
their sv 
whilst | 
separa 
sub-sta'l 
advants 
not bre 
people 
adopted 
the 50-« 
convert 
Both ti 
to kno 
he had 
about t 
might | 
being < 
Dk. - 
said thi 
in his ? 
ment 0 
again t 
enable 
tion W! 
reasons 
differed 
Wester 
the cos) 
ease OP 
on the 
produc: 
whethe 
railway 
electric 
had lea 
two né 
the ele: 
the col 
Similar 
hand, 
ittle o! 
and by 
for ex 
coal Cc 
for thi 
eumpti 


\ SERI 
owned 
last, re 
&@ num 

One 
going 
burst, 
the t 
suffere 
of the 
the bi 
itself i 
wreck 
to th 
ing th 
load ; 








1, 1924, 
— 





ction power 


ited State 
e-A naconds 
8 ol mou, 
hat line, g 
Lnstitutig, 
using 3,0) 
len tal routs 
rm Railway 
otre d abou 
ew Haven, 
ie Was next 
K perimental 
1aD on aby 
ne single 
and a far 
locomotive, 
they had t 
80 that the 
or wor 
ennsylvang 
and its pr. 
Vashington, 
otive with 
P same wp. 





a regard t 
Y ought 
> enormow 
ith hydr 
aflect thi 
‘3 to com, 
acern—and, 
on schema 
ld both fe 
oP he did 
ectr ification 
1 manuf 
part in th 
f the world 
ion policy, 









ilway) said 
very back. 
e problem 
they wer 
commercial 
h enormous 











‘or poration 
1e lecturer, 
ing country 
hich might 
yn schemes 
at required 
lar system, 
honic col 
r the wats 
system, but 
pest energy 
the tram’ 
e to desig 
oth singe 
tors givin 

















was askel 
ails for @ 
W nen be 
that, from 
h better # 
other tha 
od that m 
tput of the 
oses in the 
electrifice 
; Were pit 
n the Midi 
was que 
- cent. Wa 
? railwas, 
cent. 
1. Pon 190 
ilways 
> guarantes 
re-eq ip) 
indrance @ 
> had gou 
s had beet 
us that #2 
men Wwe 
ctrificatia 
ingle-ph 
. the sam 
merica 
was belbj 
d fr part 
nd stepp 













































































January 11, 1924. 


THE ELECTRICAL REVIEW. 


79 





—_—_ 





up to 33,000 volts for the overhead line. The distribution was 
extraordinarily economical and the loss, on the average, 
was only 14 per cent. 7 

Mr. WV. E. HIGHFIELD said that it appeared from the lecture 
that those countries which had adopted d.c. working took 
their supply from the 50-cycle general supply of the country, 
whilst those which had adopted single-phase working used a 
separate supply on account of the long distances between 
sub-stations. Those two points were probably the main 
advantages of the respective systems. One point that was 
not brought out fully, perhaps, but for which the French 
people ought to be given great credit, was that they had 
adopted the d.c. system at 1,500 volts, transforming from 
the 50-cycle supply, and had put in single-commutator rotary 
converters at the sub-stations, and also mercury-arc rectifiers. 
Both those steps were very courageous, and it was gratifying 
to know that they had’ been entirely successful. He fancied 
he had detected a note of regret in Dr. Smith’s remarks 
about the large schemes that were in hand in France, but it 
might be some satisfaction to know that some of them weré 
being carried out with our money. 

Dr. PARKER SMITH, who had time for only a brief reply, 
gid that he was not aware that there was a note of regret 
in his remarks for what the French were doing. The Depart- 
ment of Scientific and Industrial Research had last year, and 
again this year, made him a grant for a research assistant, to 
enable him to investigate many of the problems in connec- 
tion with the work he had been doing at the colleges. The 
reasons for particular countries adopting particular systems 
difered a great deal. For instance, on the Norfolk and 
Western line in America there was no need to bother about 
the cost of coal, because it was produced on the spot; in that 
ease operating cost was the important thing. In Switzerland, 
on the other hand, coal was very expensive and none was 
produced in the country. At the same time, he doubted 
whether, at the moment, it was cheaper to work the Swiss 
railways electrically than by steam, but by working railways 
electrically the Swiss had gained national independence. ‘They 
had learned during the war what it was to be dependent upon 
two neighbours who were fighting one another. In Austria 
the electrification of railways was the only thing to do, because 
the country had no coal and no money to buy any with. 
Similarly, Italy had suffered from coal famines. On the other 
hand, Germany had coal, but it was said that there was too 
ittle of it: in any case, a good deal of it was going elsewhere. 
and by using the central electricity stations of the country— 
for example, in Silesia—it had been possible to save half the 
coal consumpton. That was one of the greatest arguments 
for this country, that it was possible to halve the coal con- 
sumption on the railways by electrification. 





A Turbine Explosion at Shanghai. 
Destruction ef a 20,000-kW Machine. 


\ sEx10US accident occurred at the Riverside Power Station, 
owned by the Shanghai Municipal Council, on November 15th 
last, resulting in the death of three engineers and injuries to 
a number of men working in the station. 

One of the new 20,000-kW turbo-generator sets was under- 
going a trial run for balancing purposes, when it suddenly 
burst, wrecking the whole of the machine. At the time of 
the test the generator was disconnected, and although it 
suflered damage, the injury is said not to be irreparable. Part 
of the rotor was hurled against one of the steel columns of 
the building, from which it apparently glanced and buried 
itself in a 6,600-V switchboard which had been erected for con- 
the auxiliary plant in the station. This completely 
wrecked a section of the switchboard, cutting off the supply 
to the two main circulating water pumps which were supply- 
ing the condensers of two 18,000-kW machines running on 
load at the time. Immediately after the accident, the power 
house was filled with live steam from the pipe serving the 
turbine; consequently the whole of the plant had to be shut 
down, and the supply was not completely restored until some 
time afterwards. 

Describing the appearance of the station after the explosion, 
the North-China Herald says that the turbine was hurled from 
the 22-ft. high concrete platform on which it had been 
mounted. Half of the rotor was found in an upright position, 
the coupling end up, some 40 ft. from its original position, the 
blades mangled and bent into a mass, beyond repair. The 
other half, core and blades, was scattered over an area of be- 
tween 300 and 4J0 yards radius. The governor control box, 
Weighing about 5,000 lb., was hurled many yards. Above the 
scene of the wreckage, roof, girders, stays, and other portions 
of the building were twisted and broken. Apertures several 
fee t in diameter were knocked through the northern wall. 

The turbine was manufactured by Messrs. C. A. Parsons 
and Co., Ltd., and it, or a similar one, was illustrated in our 
Jubilee Issue (November 17th, 1922) as an example of the 
capabilities of British manufacturers. It was a reaction tur- 
bine designed for steam at 180 Ib. pressure, superheated to 
9/2 deg. F., and for an exhaust vacuum of 28.5 in. It was 












direct coupled to a 3-phase Parsons alternator, with an econe- 
nical continuous maximum rating of 20,000 kW at 0.80 power 
tactor, 1,500 r.p.m., and a generating pressure of 6,600 V, 50 
cycles. A general conception of the size of the eet may be 
obtained from the size of the floor space of the platform upon 
which it rested. It is between 60 and 70 ft. in length, and 
from 20 to 25 ft. wide. 

The cause of the disaster is obscure, and likely to remam 
so. The North-China Herald says that it is thought that the 
speed must have abnormally increased, and that the emergency 
trip valve, the function of which is automatically to shué off 
the steam in the event of the speed exceeding a certain lunit, 
may have failed to act, a circumstance which permitted the 
machine to race away. On the other hand, the opinion ol 
** experts,’’ recorded in the same journal, was that the disaster 
was caused by a fault in the rotor core, that opinion being 
strengthened by an examination of the severed half. They 
declared that even if the trip gear had not been in good work- 
ing order, the shaft would not have split as it did if there 
had been nothing faulty in it. If the trip gear allowed the 
machine to revolve at a much higher speed, it might have 
gone to twice the normal, but the sound would have warned 
the engineers that it was not functioning properly. 

Among those who were killed by the explosion were Mr. 
J. E. Wilson, switchgear superintendent; Mr. O. W. Donald- 
son, representative of Messrs. C. A. Parsons & Co., Lid., who 
was sent out from England to erect the new plant; and Mr. 
T. Moodie, a charge engineer. Mr. W. Whitelock, another 
charge engineer, had to have a leg amputated soon efter the 
explosion. 








Legal. 


Mullis vy. Burlectas, Ltd. 


In the Mayor’s & City of London Court, on January Ist, 
before Judge Shewell Cooper, an action was brought by Mr 
Henry F. Mullis, commercial traveller, against Burlectas, 
Litd., electricians, 11, Pancras Lane, E.C., for £70 15s. salary 
in lieu of notice or.damages for wrongful dismissal. Mr. 
Gilbert Stone, who appeared for the plaintiff, said that the 
question for the Court to decide was whether the plaintiff 
was entitled to damages because his employment with the 
defendants as a commercial traveller was terminated by a 
notice that was too short; or, alternatively, whether he was 
entitled to damages for wrongful dismissal. The defendants 
had set up a special defence that plaintiff was only entitled 
to one week's notice, which he had had, but in the plain 
tiff’s view that was not sufficient. On June 18th defendants 
wrote to plaintiff confirming an arrangement by which he 
was to act as commercial traveller for them and to receive 


a salary of £5 a week, 15s. per week expenses, and when 
the amount of the orders which he took exceeded £50 a 
week, he was to be paid commission of 2} per cent. That 


a fortnight untul June 30th. It 
was a trial period for a fortnight certain. When that came 
to an end there was a fresh arrangement by which the 
plaintiff went on for an indefinite period on the same terms 
as to salary and commission. An effort was made to vary 
it by reducing his-salary and increasing the commission, but 
the plaintiff refused. He was given a week's notice, which 
he refused to agree to and he now claimed three months’ 
salary in lieu of notice. He was informed that he would 
be the sole traveller for London and that if other travellers 
were appointed they would be under his orders. There had 
never been any suggestion that there was good cause for 
dismissing him. 

Plaintiff was called and he said that the defendants first 
offered him no salary but a commission of 20 per cené. on 
orders for electrical standards which he obtained from retail 
customers, 5 per cent. from wholesale customers, and 2} per 
cent. from the shipping trade. He declined that arrange 
ment because he told them he would not work for nothing 
until he knew what business he could do. He offered to 
accept £5 a week, 15s. a week expenses and 2) per cent. 
commission if it was paid weekly, or 5 per cent. if it was 
paid monthly. He told Mr. Leck, defendants’ managing 
director, that he was looking for a permanent appointment. 
When he started taking orders for the defendants he ex- 
ceeded £50 worth of orders a week on several occasions and 
on July %th was paid £6 5s. commission for two weeks 
Then when the trial period was over he told Mr. Leck he did 
not know where he stood and he asked for ® proper agree- 
ment. Mr. Leck told him no new agreement was necessary, 
as he was continuing the old agreement. Believing that, he 
went on working for the defendants without an agreement. 
Then Dewey, defendants’ works manager at Staines, sug- 
gested that he should take £2 10s. a week salary to cover 
expenses and 10 per cent. commission on all orders. He told 
Dewey that, in the light of past returns, that was not good 
enough. He rejected that and was told he would go on 
under the old agreement. Then Chasen, defendants’ secre- 
tary, told him he had to give him a week’s notice, but that 
he could still continue to act for them if he was content to 
take £2 10s. a week and 7} per cent. commission. He de- 
clined to take that. 


arrangement held good for 
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In eross-examination plaintiff aid difficultic were 
much increased in getting busmess, owing to the fact that 
before he went to them defendants had sent electrical 
standards to hundreds of firms in London on sale or return. 
It was absolutely untrue that the defendants ever told him 
he would be a weekly servant, nor did the defendants’ secre- 
tary tell him that they had forgotten to put into his letter 
( appointinent ha it was ubject to @ weeks notice on 
either side Ile was expected to work miracles and to turn 

ile or return ord into firm orders It was absolutely 
untrue that in four M ic Instances he had sent in orders 
to the defendant | 1 had never been given. He was too 
well known in the trad do anything of that sort. Hi 
aiiheulti were added to | iuse defendants decided to give 
retailers 50 per cent. . result of that change the cost 
of the defendants’ electrical standards was put up to : 
very considerable amount 

or the defence Mr. ALEXANDER Leck, defendants’ manag 
ing director, said he told the plaintiff he was engaged on a 
veekly basi Mr. Cuasen, defendants’ secretary, said he told 
the plaintiff that they had omitted to mention in the letter 
that the arrangement was subject to a week's notice, and 
plaintiff then said it was quite unnecessary, as, unless he 
could get a living out of the proposition, he would not want 
uny notice at al lle gave plaintiff a week’s notice but 
I him alternative term 

Ricuarp Strip (of Harrison & Co.), said he did not give 
! | to him by the plaintiff. He was sup 
converted a sale or return order into a firm 

snot likely to do that seeing that they had the 

flor le month ind could not sell any of 


I Robinson) said they 
mn vhich the plaintiff alleged they had 


rT? GODFREY gave evidence to the ame effect. 
man in the employment of Garsubil, Ltd. 
Cooper dl could not find that the de- 
ing the plaintiff for mis- 
thing might have happened with 
Plaintiff was practically committing 
ordet vhich he had not taken at all 
been misunderstandings or disinclination 
ready given and obtained by the skill 
the traveller If he found for the 
would | to hold that the plaintiff had com 
rate tram inviting him to 
oundrel and he y 
I] ( accept the evidence 
clv servant H 
his vie he must 
for three month 
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Addition to a Large American Station.—A new set d 
50,000-kW capacity is to be built for Hell Gate Station of thé 
United Electric Light & Power Co. by the Westingoust 
Electric & Manufacturing Co. The turbine is to be cre ole 
pound, with a maximum capacity of 56,250 kW The 
two generators will give 62,500 kVA, three-phase current @ 
13,200 V, 60 cycles. The high-pressure turbine will cont an 
impulse wheel and Parsons reaction blading with conical 
boring. The low-pressure turbine will be straight double flow 
with Parsons reaction blading, conical boring, the last row 
of blading being of the Baumann type with stream-li 
haust. Strictly speaking, the set will have no bed 
being mounted on special levelling chucks fitted directiy 
the steel work of the foundation. It will be operated 
single unit, the terminals of both generators being a 
coupled together. In starting, both elements will come 
speed together, necessitating only one synchronising 
tion. There will be no governor on the low-pressure tu 
with the exception of an over-speed device, the gove? 
being done at the high-pressure turbine. The high-pré 
turbine will also be fitted with an over-speed governor, wici 
by means of oil pressure, can be tested at or below n mal 
speed 

The turbine room at Hi 
Westinghouse, two 


2,000-kW Westinghouse set 


Gate contains two 40.00 kW 
35,000-kKW General Electric, and tW® 








